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1 7 Norfolk Road, Brighton, BN1 3AA. Telephone: Brighton [0273) 771942. 

Look out for these other new releases from Salamander Software. 

DRAGON: Wings of War £7.95 (WW II Adventure). The Crick I e wood Incident £7.95 (Weird & Wonderful Adventure}. 
BBC: Eagle £7.95 (Original Arcade Action). Turbo £9.95 {BASIC Compiler) 
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How to submit articles 

The quaiMy of the material we can publish in 
Dragofi User each month wilt, to a very great 
extend, depend on the quality of the dis- 
coveries that you can ntake with your Dra- 
gon, The Dragon 32 computer was launched 
on to the market with a powerful version of 
Basic, but with very poor documentation. 

Every one of us who Uses a Dragon wiH b£ 
able to discover new tricks and quirks almost 
every day. To help other Dragon users keep 
up wiih [he speed of the development each 
of u$ must assume that we made the 
discovery first — that means writing it down 
and passing on to others. 

Articles which are submitted to Dragon 
User for publication should not be more than 
3000 words long. Ail submissions should be 
typed. Please leave wide margins and a 
double space between each line. Programs 
should, whenever possible, be computer 
printed on pfain whrte paper and be accom- 
panied by a tape off the program, 

We cannot guarantee to return every 
submitted article or program, $o please keep 
g copy. If you want to have your program 
returned you must Include a stamped, 
addressed envelope. 
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Including this month information on scroll- 
ing the screen sideways, tips on cassette 
recorders and printers, and a stalemate 
solution from Oasis 

News 6 

Featuring the latest from the LET 84 trade 
show, recent developments on the air 
waves and an update on new products for 
your Dragon 

Software scrutiny 19 

John Scriven goes on an evening's ex- 
ploration through the software jungle 

Magic Machine 21 

Bob Liddil's back again with the second 
saga of the magic software machine 

Plug into Prwtel 23 

Wore than a quarter of a million pages of 
useful information can be accessed using 
your Dragon {Cover photos; Prestet) 

Dragon talk 29 

Do Welsh -speaking Dragons really exist or 
is it the machine code mutters that they've 
acquired? 
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Turbocharged Dragon 31 

Announcing the arrival of Dragon Data's 
OS9 disk operating system and range of 
associated software for the business and i 
professional sector 

Light pan 37 ' 

For those mere mortals among us who 
want to try experimenting with their Dra- 
gons, but lack the know-how and extreme 
confidence necessary to tackle complex 
circuitry 

Open File 39 

Motor Cross, Mash and Composer are this 
month s creative offerings chosen from a 
wide variety of programs sent in for pub- 
lication 

Dragon Answers 91 

Brian Cadge takes you out of the maze 
and solves your problems 

Competition Corner 54 

Don't be an April fool, use your wit and win 
a Seikosha printer from DRG Business 
Systems 



"THE ENTRANCE FROM the wings of GEC was not entirely unexpected" 1 was our 
comment last October when Brian Moore, formerly deputy managing director of a GEC 
subsidiary, took over the running of Dragon Data. So it was no more of a surprise when 
the electrics giant moved further into the spotlight earlier this year. 

It was announced that sales and marketing of all Dragon Data products had been 
taken over by another GEC subsidiary, GEC McMiehael (this is one way to tell you re 
dealing with a giant company, when you find it's got subsidiaries everywhere), GEC now 
has a finger in a lot of computer pies, ranging from such things as specialised chip 
manufacture to viewdata. It's not clear at this stage exactly what GEC's grand strategy is, 
but it certainly has enough cash to support any moves it cares to make. And it's also 
prepared to play a waiting game. Early last summer GEC was involved in talks with 
another British micro manufacturer, Torch. These talks came to nothing, and onfy now 
has the company's interest in the micro market been publicly revived. 

However, GEC has missed one chance to invest in Dragon Data. Toy-maker Mettoy, 
formerly a shareholder in Dragon Data and the founder of Dragon computers, went into 
receivership at the end of last October — nearly a year after selling Dragon Data off to a 
consortium of investors. This meant that Mettoy's shares were up for grabs, with the 
other shareholders having first refusal. At the same time as news of the GEC marketing 
deal broke, it was announced that existing shareholders had taken over Mettoys 
holdings. So one string with the Drag on' s past was finally broken, as the GEC strand 
continued to unravel. The main shareholder in Dragon Data is in fact Prutech, the high 
technology investment division of Prudential Assurance, itseJf a shareholder in GEC. 

What this manoeuvring means for Dragon users is hard to say. GEC's marketing 
influence seems more likely to benefit Dragon Data's move into the business market — 
how much clout the electrics giant can bring to bear on the home computer market 
remains to be seen. Intriguing, too, is how "interactive" the relationship between the two 
companies wfll be. Obviously Dragon Data will be concentrating on developing products 
GEC is keen to market — so in this way GEC will be playing some role in deciding 
Dragon Data's direction. Of course there are two sides to being involved with a giant like 
GEC. Its very size suggests that it will be, on the one hand, lumbering, but on the other, 
stable, The first seems a little inappropriate for the home computer market but the 
second does have advantages for users — for example, Micro net's interest in providing a 
Dragon service has been encouraged by GEC's arrival. And GEC has a reputation for 
avoiding many of the problems of sheer size by allowing its subsidiaries a great deal of 
independence. 



April 1934 Dragon User 3 



Letters 



This is the chance to air your views — send your tips, compliments and complaints to Letters 
Page, Dragon User, 12-13 Little Newport Street, London WC2R 3LD. 



Oasis 
replies 

I'M AFRAID Maurice Brown has 
caught us out! The first version of 
Dragon Chess did have this prob- 
lem. It was not very sporting to 
say the least, and did sometimes 
resign before losing. Not deliber- 
ate I promise but a genuine bug. 

We cured this a long time ago 
and I can only think you must 
have an old version, Please call 
us or send your full name and 
address for an immediate replace- 
ment. We do : of course, offer this 
to any other readers with the 
same problem, 

By way ot compensation, Oasis 
Software would like to otter to 
anybody replacing their Chess the 
other four games — Backgam- 
mon, Othello, Dominoes and In- 
vader Cube — for E9 95 {the full 
retail price for the Compendium 
being £19.95) 

By the way, our new address 
is: Oasis Software, Alexandra Pa- 
rade, Weston-super-Mare, Avon. 
Phone (0934) 419921. 

John Gross, 

Tapescan 
code 

IHt StISUAN routine in Febru- 
ary's Dragon User is not to gener- 
ate the initial Tapescan code as 
implied in the text, but is a simple 
Basic program to make loading 
and copying of the initially saved 
program easier. 

It prepares the machine for the 
machine code load ie the CLEAR, 
reads in the Tapescan machine 
code program, and is then menu 
driven allowing various options 
such as motor on/off to position 
tapes for copying the routines to 
and automatic copying of both 
Setscan and Tapescan to further 
tapes. 

I have just spotted a rmnor 
error in line 37 of the program 
iisting where the screen message 
will appear as . . THEN CON- 
CLUSION ..." rather than 
THE, . ," 

I suggest that Bruce Devlin's 
excellent short Machine Code 
Loader routine (page 51 of De- 
cember's issue of Dragon User) 
be used to initially set up the 
Tapescan code. 

At last I have managed to get 
the Dream cassette and have used 
it to assemble Tapescan. Any 



readers with assemblers with par- 
ticular quirks, or having problems 
entering directly from the dis- 
assembled listing, should write to 
Dragon User (enclosing a 
large, stamped and addressed 
envelope) for a copy of the Dream 
J i sting. 

I note with interest the com- 
ment in Margaret Norman's arti- 
cle in February's issue (page 31) 
regarding finding out by trial and 
error how many records may be 
held in the Addfile program. The 
techniques detailed in my DM 
article in the March issue should 
be of great assistance. 

Pam D'Arcy, 
High Wycombe. 
Bucks. 

Which 
printer? 

I HOPE I am in rime to prevent 
others being disappointed. 

In the February issue Brian 
Cadge, in Dragon Answers, sug- 
gested the use of the Microtanic 
Printface to enable a Sinclair prin- 
ter to be used. I consider that 
both Brian's statement and Mic- 
rotanic s advertisement are mis- 
leading. 

The interface uses the cartridge 
port, not the printer port, It will 
only print what is on the screen. It 
does not respond to the normal 
print commands. It requires a 
software input first. And the Dra- 
gon version (unlike rhe BBC 
shown in the ad) is not cased. 

F Thornton, 
Taplow, 
Maidenhead. 
OUR apologies for raising 
hopes. The Printface comes wilh 
screen dump software (cassette 
plus listing). Users can study 
how this works ard develop their 
own hi res programs — and 
we ll certainly consider pub- 
lishing any readers' submis- 



sions. You can prinl our your 
own program listings with the 
Printlace by going through 
screen by screen. The Dragon 
version is not cased but the 
electronics are hidden. Make 
sure, though, that if you buy a 
Sinclair printer the power supply 
is included. 

Still on the subject of printers 
— we got the price of the Tandy 
CGP-Z20 wrong in oyr February 
issue, it s U9S not El 49. 

Back to 
Basics 

J HAVE spent a number of nights 
glaring at the monitor screen in 
frustration before the following 
pennies eventually dropped. I 
pass the information on to save 
other machine -code freaks from 
s nr lar pains. 

The Dream package (editor./ 
assembler/monitor) is an incredi- 
ble piece of software, bristling 
with delights ... but take a look 
at the following feature: 

ORG PAGES 
PUT PAGE 5 

PAGES EQU 7660 



In the abo^e, because the ORG 
and PUT labels were defined after 
being used, the assembler, on its 
first pass, tried to assemble the 
code in PAGE 0, which is heavily 
committed to the operating sys- 
tem, and as a result, all hell 
breaks loose. Labels used in ORG 
and PUT lines must be defined 
before the ORG and PUT lines 

When a machine code routine 
wants to get back to Basic with an 
RTS instruction, you must be 
sure that the DP register contains 
a zero . . . or you will never arrive 
at Basic. 

Alun Evans. 
Ynysforgan. 
Swansea. 



Screen 
scroll 

WITH REGARD to T Harvey's 
letter in Dragon Answers in the 
February issue, I have written the 
following program to scroll the 
screen sideways. I hope this may 
be of some assistance to Mr 
Harvey as well as any other reader 
with this problem, 
31990 Holds the start address 
31992 Holds the end address 



7D0O 


7D00 




ORG 


32000 


7D0Q 


BE 




LDX 


31990 


7D01 


96 


ADftl 


LDA 


$B9 


7D02 


3501 


ADR 


PULS 


CC 


7D04 


66 




ROR 


.X 


7D05 


3401 




PSHS 


CC 


7DQ7 


30 




LEAX 


1.X 


7 DOS 


4A 




DECA 


7D03 


fl1 




CM PA #0 


7D0A 


?EF6 




8GT 


ADR 


7D0C 


BC 




CMPX 


31992 


7D0O 


2FF2 




6LE 


ADR1 


7D0F 


39 




RTS 




7D1C1 











The BASIC program for the above 
is: 

10 'SCREEN SCROLL 

20 WRITTEN BY P PHILLIPS 

30 FCR X-1 TO 1 6:HbAD 

XS.P0KEX+31999.XS:NEXT 
40 DATA BE, 96, 35, 01 , 66, 34, 
01, 30, 4A, 81, 2E, F6. BC, 
2F, F2, 39 

P Phillips, 
Port Talbot, 
West Glamorgan. 

Tandy 
recorder 

IN VIEW of the continuing saga ol 
the I/O error, some readers may 
like to know that in a year of 
trying various cassette recorders 
with my Dragon, the only one to 
record and play back data fault- 
lessly has been the Tandy Colour 
Computer. 

This has operated with all the 
plugs in all the time (even in long 
programs). In view of the Dra- 
gon's ancestry, this compatibility 
is not surprising, 

A good feature is that the fast 
forward and rewind keys are not 
on the remote control circuit, and 
one does not need to type 
MOTOR ON to rewind for data 
files etc. The bad feature is that it 
is not cheap. 

Phillip Birch, 
RusheyMeadt 
Leicester. 



Software Top 10 

1 (—) The King Microdeal 

2 (— )EtghtbalL.„ r .,„„.^ Microdeal 

3 (5) Scramble Microdeal 

4 ( — ) Legg it . Imagine 

5 ( — ) Transylvania*! Tower , Richard Shepherd 

6 ( — ) Dragon Chess Oasis Software 

7 (— )GrandPrix .... Salamander 

8 (3) Cuthbert in the Jungle „... ,.„., Microdeal 

9 ( — ) Devil Assault. Microdeal 

10 (6) Ring of Darkness ...,. ,„ Wintersoft 

Chart compiled by Boots 
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KRIEGSPfEL: 

A thriving game of strategy 
to be pfyyecf against the 
PragoH or any other 
devious opponent. 




Try and 



Mm 

below 

waves! 






I enclose a Postal Order Cheque payable to 
BEYOND, OR charge my credit card. 
Car d N urn her 




BEYOND Competition House, Farndon Road, MARKET HARBOROUGH Leicestershire LE19 9NR 
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The first basic compiler for 

the DRAGON 32 




OASJS SOFTWARE Alexandra Parade 
Weston-super-Mare Avon BS23 10T 

Please send me 

SPffllMT Basic Compiler 

DRAGON PASCAL £1 4.96 □ 



I 
I 
I 



Name 



Address 



ACCESS orders 
taken by phone 
24 hours a day — 



0934 419921 



SPRINT BASIC COMPILER 

by Dr. David Gray FOR THE DRAGON 32 

Sprint compiles a subset of standard Dragon BASIC which 
covers arrays, strings, for-next loops, intact virtually everything 
except floating point arithmeiic and associated commands. All 
arithmetic Is Integer and the Dragon sound and graphic 
commands are hilly supported . 

The Technique used is based on the approach used in U.C.S.D. 
Pascal where the Basic program is first reduced to intermediate 
code and this is then executed using a run time package which is 
saved with the rest of the compiled prog ram . 

* Programs wi II ru n 5-1 0 times faster. 

* Almost the entire Basic is supported, with the exception of 
floating point commands. 

* Code produced will run i ndependently of the compiler (tor 
potential authors!) 

* Programs are compiled from tape under remote control so 
that much larger programs can be compiled. 

* Sprint is designed for ease of use and a comprehensive 
manual Is included, 

* Free demonstration program with each program bought to 
illustrate the full power of the Compiler. 

* Ail Oasis products are covered by a lifetime G uarantee . 



JUST RELEASED 



DRAGON PASCAL £ 1 4.96 
Dragon Pascal is an emended integer sutosel 
o1 the structured programmed language 
Pascal. A lew of il's many fealures include. 

* A oompieie sel erf siruclured programming 
constructs 

IF .THEN. .ELSE WHILE. .DO CASE. .OF 

* COMPILER, EDITOR and SOURCE 
simultaneously resident for a rapid 
developrnem cycle and tolai ease of use. 

* Very rapid compilation. Source can aclually 
be compiled more rapidly Shan H can be 
Misled! 

* Fulfy recursive. 

* Supplied complete wilh sample programs 
including, routines which demonstrate 
techniques for simylaling (loaiirsg poml 
Functions such as SINE and COSJNE 



DRAGON 32 





DRAGON CHESS E9.95 



* Six levels of play, 

* All legal chess moves including 
en -passant, caste I ling and pawn 
to queen promotion. 

* List of previous moves stored 
which can be displayed or 
printed. 

+ Loading and saving of games 
positions from tape. 

* High resolution graphics which 
can be flipped round to make 
black or white play from either 
end, 

* Simultaneous text and graphics. 

"Dragonchess Is without doubt the best value 
chess on the market today . . * (MKcrodeal) 



Dragon chess is available from 
and ai l good software stores. 




+ Slides can be exchanged at any 
stage. 

* Best move hint. 

* Set up from any position. 

* Opening move library. 

* Moves may be taken back and 
play resumed from any point 

* Change level of play at any point 
in the game, 

* Will adjudicate games between 
humans. 

* Very high standard of play. 

* Profession af packaging and life- 
time guarantee. 

"... I thou ghtlh is was an excellent version 
of the game. Well worth buying ..." 

(Home Computer Weekly) 



BACKGAMMON OTHELLO 
£5.95 £5.95 



INVADER CUBE DOMINOES 
£5.95 £5.95 



BACKGAMMON 





1 MjMMM? ■ 




INVADER CUBE 




DOMINOES 




The well known game of 
backgammon complete with full 
instructions and computer 
demonstration for beginners. 



At last Othello or Reversi as it's 
sometimes known running on 
your Dragon 32. 2 levels of play, 
full instructions and computer 
demonstration for beginners, 



As well as being one of the best 
games of skill written for the 
Dragon 32 H ar&g has some of 
the best pure machine code 
graphics we have ever seen. 



Two games in one with full 

instructions. Hours of frustrating 

fun this program has 6 levels of 

play and on the higher levels 

adapts ifs play to its assessment of /our 



Mind Games Compendium 



All five games for just £19.95 



ALL OASIS PRICES INCLUDE 
VAT AND PAP AND EVERY 
OASIS PRODUCT IS PROMPTLY 
DESPATCHED AND INCLUDES A 
LIFETIME GUARANTEE. 



ACCESS ORDERS 
TAKEN BY PHONE 
24 HOURS A DAY - 



II your local dealer does not 
stack these products then let 
us know his address and we 
will contact him. 



Access 




0934 419921 



OASIS SOFTWARE 
ALEXANDRA PARADE 
WESTON-SUPER-MARE 
AVON BS23 iQT 
TEL 0934 419921 



Please send me 
DRAGON CHESS 
BACKGAMMON 
OTHELLO 
DOMINOES 
INVADER CUBE 
MIND GAMES 
COMPENDIUM 



£9.95 □ 
£5.95 □ 
£5.95 □ 
£15.95 □ 
£5.95 □ 

£19.95D 



OASIS SOFTWARE- 

Intelligence in code. 



I enclose cheque/PO for £ 
NAME 



I 

| ADDRESS 

I 
I 

I 



GEC 

selling 
Dragons 

NEW MICROS and peripher- 
als are on the way from Dra- 
gon Data following the news 
that GEC McMichael has 
taken over its UK sales and 
marketing. 

Few details of (he products 
are available, but plans in- 
clude joint sourcing on a range 
of peripherals, with some 
appearing this summer. 

Tne new micros, up range 
to the 64 and running OS9 h 
should arrive earlier — with 
one or possibly two being in 
the shops by the end of :his 
April 




"He 's riding to the rescue" 

Micro 
drives on 
the way 

MICRO DRIVES with a mega- 
byte of memory are on their 
way from Premier Microsy- 
stems. 

Singfe ll bare" versions- of 
the 3Vz inch Sony drives are 
already available at just over 
£200. The dual packaged ver- 
sion, with a megabyte of mem- 
ory (unformatted), wilJ sell for 
under £500 — including Pre- 
mier's disk operating system 
Delta. 

The diskettes themselves 
cost about ESQ for 10 but as 
Premier's Mike Bedford points 
out, they are "virtually indes- 
tructible". 

All Premiers disk software 
will be available — covering 
business, utilities, games and 
education. 



Micronet is set for 
a spring launch 



THE LONG-AWAITED tele- 
software service for Dragon 
users is due to arrive soon 
from Micronet 300. 

BBC and Spectrum users 
already have access to Mic- 
ronet, which says that it is 
planning "to offer software for 
the Dragon 32/64 this spring". 

Two modems will be avail- 
able — the 1000 at £69.95 



and the more so f" ware con- 
trollable 2000 at £84,95. Addh 
tional communications soft- 
ware will bring the price up to 
nearer the £100 mark. Other 
modems "&r be used — wrte 
to Micronet for details 

Other costs include a sub- 
scription charge of E1 3 a quar- 
ter (£8 for Micronet, £5 for 
Prestel); a connection charge 



of 5p a minute in peak hours; 
and the cost of the telephone 
call 

In return you get access to a 
range of free software, micro 
news, electronic mail facilities. 
Swapshop and Clubspot — 
plus the chance to play the 
interactive game Starnet. 

With Micronet you also have 
access to the rest of Prestel. 



All the fun at the fair 



THE news from the Leisure 
Electronics Trader show, held 
recently at London's Heathrow 
Penta Hotel, was good for 
Dragon users. 

The show, first of its kind 1 
was a trade only exhibition for 
the home computer industry, 
Over 100 exhibitors gathered 
together to display their best 
selling and up and coming 
products and software titles, 

Of interest to Dragon soft- 
ware buffs are new titles from 
Salamander, Shards and 
Suite. 

Following on from its Janu- 
ary releases, Salamander has 
scheduled March as the date 
to launch The White Cliffs of 
Dover (price £7.95) as a se- 
quel to Wings of War. Having 
parachuted into France and 
found a chateau somewhere 
deep in enemy occupied terri- 
tory, you now have to make 
good your escape and reach 
the safety of ik good old Bligh- 
ty". 

And if rfs more sequels that 
you're after, Dan Diamond in 
Franklin in Wonderland 
(£9.95) is back. Fresh from the 
adventures of his original tril- 
ogy, he is ready to embark on 
the first of a whole new 
second trilogy. 

Also being released are 
Red Meanies, a 3D ma^e 
game in the Pacman tradition, 
and Eagle, a non-violent 
machine code arcade game 
originally available for the 
BBC micro. 

From the people at Shards 
comes a four part educational 
adventure, a sound utility and 
a real life simulation game for 
adults 

Mystery of the Java Sea 
(£7.95) uses over 100K of 




Beyond Software's show-slealers at 

memory as you journey from 
Bristol to London and on to the 
Caribbean in search of a sunk- 
en treasure ship, With three 
levels of difficulty and three 
different scenarios, this is bil- 
led by Shards as an ideal 
mystery adventure for the 
whole family. 

Shaper (£9 95) is a sound 
utility program, plus manual 
which enables you to create a 
sound from scratch or alter 
and build on existing sounds 
by changing one or more of 
the given variables. 

North Sea Oil (£5.75) is an 
adult financial game written by 
an offshore engineer. Acting 
as offshore installation mana- 
ger, you have to run the oil rig 
and generate a profit ot $100 
million. 

Sulis Software also has 
three new releases out now 
for the Dragon 32, and is 
planning to release two large 
programs for the 64. 

The programs are all educa- 
tionally oriented. Besieged is a 
game to lest your vocabulary 
and spelling. To move a knight 
over the castle bridge the user 
has to identify a word from its 
definition or clue and spell i' 
correctly. For example: defini- 
tion — bring back to life, jum- 



bled clue — ssscttraaeeiu plus 
dist radons, word — resusci- 
tate. 

The castle is saved when 
the user succeeds in spelling 
a series ol words correctly; 
and is conquered when three 
mistakes are made, allowing 
the infidels to mount the ca^le 
steps. 

Following on in this vein are 
Wordpower, a game to help 
you improve and expand on 
your use of English, and Just a 
Mot. which helps you pari&z 
Franqais. Five hundred 
French words with their En- 
glish equivalents are given. All 
three programs cost £9.95 
each. 

On the negative side of 
things. Richard Shepherd has 
no plans at the moment to 
convert further programs to 
Ihe Dragon. Transylvanian 
Tower has sold well according 
to Richard Shepherd, but not 
well enough to encourage 
further conversions. 

However, Quicksilva is look- 
ing into the possibility of con- 
verting some of its successful 
programs. And Griffin and 
George, the educational soft- 
ware people, are considering 
creating programs for the Dra- 
gon 64. 
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SPEECH and 



ADVANCED SOUND 

for your Dragon 32 Computer 
OUR HIGHLY SUCCESSFUL SPEECH & SOUND MODULES 
NOW AVAILABLE IN ONE MODULE 



Combined module costs £65 inclusive of VAT & postage 

Modules also available separately , Speech module costs £39.95 inclusive, 

Sound Module costs £36.96 inclusive. 

Payment by cheque, postal order or ACCESS- 

At £65 inclusive of VAT & Postage, the co mbined module represents a considerable saving on the separate Modules. 
P C.W. Vol 2 Ne> 47 * modules are fully cased and plug into cartridge port 

a great asset in education & in / , ,y i 1 * \ # sophisticated operating system included — complete control using neiv 

BASIC commands — no need to 'PEEK* or 'POKE* — no additional 



producing really ^usfir friendly' programs, 
the Say f command deals with 
numbers fir is very impressive 

What Micro - February 19B4 

... a well made cartridge 
. . . compieh^naive & easily understood 

manual 
■ , , a well desig 

& very 

powerful 

packaQ/B 




ES 



/ Cheque/ P.p. to:- 



cassettes necessary 

• Speech and sound can occur simultaneously with graphics — 
speech & sound TOGETHER from new combined module 

» Unlimited speech vocabulary using allophones — over 200 words 
pre-defined lor text to speech output. All numbers spoken from 
direct entry 

• advanced sound features three channels, *fioi&e* generator and 
envelope generator — six octave range — incredible sound effects 
Control over envelope generator direct from BASIC- 

• Comprehensive user manual includes many examples 

• Modules available separately if required. Speech module £39.95 

Sound module £36.95 

• Sound Module incorporates two input /output ports 




29 r Southboume Road — Bournemouth — BH6 5AE Tel: {0202) 423973 

Dealer b Export orders welcomed. Write/phone for details 



TELEX NO. 41S405 PDC G 



. . . MST . . . MST . . . MST . . 



DRAGON DISKETTE AND CASSETTE BUSINESS SOFTWARE FOR DRAGON 32/64 

DISKETTE PROGRAMS FROM £24.95 INC- VAT- CASSETTE PROGRAMS £19.95 INC, VAT 



MST DATABASE 

Computerised card index Filing system. Choose yOur own card headings — nine in all Add 
ca/d3 and deltfle cards. Sod 1hem, search the-m. amard 1hem. print 1hem, v*w Cham. Total 
iieWi, Flexibility ai the louch or a button. 

MST INVOICES & STATEMENTS 

Seemg is believing. The power of this program is too grea.1 to be desrrroed in detail he*e. 11 
stores up to 50 customer- addresses, n pnnis superb inrvc-oe ard Siatemem pages, a 
Separate CREATOR program allows user details 1o be added and AMENDED. Variable 
VAT rate calculations. Disc-aunt calculations. Carnage costs are automatically incoroorsted 
1o produce an accurate AMOUNT DUE. All this PLUS user-definec J nc:er messages. Even 
poor quality punter paper produces superb invoices and statements. 

MST MAILER' ADDRESS BOOK 

This htghly-acclamed dadcaled database prints se*eded ranges 01 addre-as a^t o\*k- 
labels by SEARCHKEY or RECORD RANGE. Select acdrasses by slreet. by town, by 
rfiOjon Srjrcen and Onmer cottons. (Jrowse Records etc A superb little program. 1 ,00o 
records ir ail on live files. 

MST CALC 

The MST-Cafc Scfeedsheet is designed 1o replace pen, paper and basic cafculetor with e 
Standard Uirao.no tape recorder TV set and printer. Ea£h program comes with a PQ-pao.e 
booklet ctescr*jng MST Cat and Ms operation 

The Spreadsheet enables work to be earned out on 21 rows and 20 columns. 

Numbers relaling 1o headings cen oe onentaled horizontally or vertically. They can oe 



ur:dcd, multiplied, sublracled, disced Inrnaltecl etc. across rows and down columns. 
Ten levels at bracket parrs cen be uS*d to establish operator precedence In ucjjaLuns. 
Rows, part-rows, columns, pari-colunwis can be summed Of averaged. Equations placed in 
one location, can be repeated i replicated i across rows and down columns 1o save typ^-in 
tfmt, ReceJcuJaticin procedure? alio* po^en'uH WHAT-tF? projections 1o be carried ChJl ai 
the touch ol a button. Business data so ablated can be storec on tape &■ Cis< 
MST STOCK CONTROL 

Ccmpulensed Stock control Alpha numeric references. Stock description, us*r-de1in*d 
Stock uhits, cost sell prices, re-order levels, supplier details. 

1.000 stoc* items on live tiles cr a single-stied disk. Produces stock evaljeton over 
Lse r -selec1ed range rji alock. Stock lisbi. re-Order reports, screen. 1 printer options. 
MST BUSINESS ACCOUNTS 

Another gem oi a program. What wWl il do? is a mors suitat u q\,c&non than what w*\ it do. 
A unique search lacility enables all data emry problems with a 32-characler screen to be 
overcome. Tfaneectjon List, Deblor credrlor Lisls. Seerch Amend selecled customer 
records, &ank Summary, Yeano-date. Manual &nng Forward opions make this a supurt 
program Credit Cash sales and purchases are all neatly linked wil*i Bank Account option 1o 
allow an jo-to-dale statement oF your financial slalus. 

MST HOME ACCOUNTS 

A lovely program. Keep trac* of your household budget. Menu options include Estimated 
and Actual budgels. up-to-the-minute bank statement, current balance etc. Graphical 
representabons oi pa&1 and present months, printouts of Surplus and delicrt. and much 



. . . DOWN TO EARTH DISK SOFTWARE FOR SMALL BUSINESSES . . . READY NOW 
USE STANDARD DRAGONS . . . WITH CUMANA OR DRAGON DRIVES ... NO MODS NEEDED 



MST STOCK (PR) STANDARD E5g.g 5 | NC , VAT 
All stock details am hold on one-sided Floppy diskette 1o produce screen displays and 
printed roporia ur stock status, slock movement, stock shrinkage, dead Stock, stock sales, 
slock purchase, re-order costs, and much more.. Records may be referenced by numte' w 
pah-description, and analysis code giv^ addihunaMlaxib -my. 1.003 stock items per dis< 



MST-EXEC (PF^ STANDARD £55.95 INC VAT 

Super Invoices -Statements- formatter with -nlegral Mailer A workmg peefcaoa. Use h tu 
generate selective Maitshols. Customer analysis, save lyping lime *0r invoices and 
Statement. Spool documents to disk, and despool lo orinter. addresses can be saved 



TICK THE APPROPRIATE &0* PRICES INCLUDE VflT mU POSTAGE. 
TAPES Inc. UCfl 

CD DISKS E?l.95 int. Bach □ || 5 ine 55 AcCDtJRtS 
: Mailer Z MST tALC 

I MOi ce s Statemsnts Z HrjtTtH Accgunrts 

" Slnct CgabTQl ; DBlabase 

GhBquesetc. Minglfl be mada payable tn MST CONSULTANTS 

Nam r. . - -- ■■ hjii llljj ,, , , , rp ., , , , „...., , , 

AMrws:. - - 

f* 3FiH fclll rnkn j' 

LdrU nifiri||[]r,, bHH j, kLk .^ r-mrr lunik , 

MSrCerttu Itanls. NewIbo R 0 grl. mil Tracay, Deyor*TQt3 




PR Sflries 

' S19CK Control — STAHSARfJ £53.35 ire. 
□ MST-EXEC — STAH&ARLT £53.95 iip. 





CONSULTANT b 



— . . . — . . . 



. — 



.... Signature: 
|D62G| 832617 



Cost elfective 
business software 
lor home computers 
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Micro Computer Sof tware &l Accessories 



■ 




Introducing a NEW program for the Trojan Light Pen. 
This new ADVANCED program includes the following 
graphics facilities: 

* Draw Box 

* Draw Circle 

* Draw Line 

*■ Draw Picture 

* Colour Fill Designated Areas 

* Save and load pictures to and from tape 

All in Hi-Res Screen any of four colours. 

The following functions are for use on the Text Screen: 

* Data entry end processing 
+ Menu selection and control 

*■ Games playing — the fascinating game of NIM 
included on cassette 

This is a first-class programi which gives hints and tips on 
how to write programs for the pen. Ideal for many 
educational uses. 

A TOP QUALITY PEN PLUS A FIRST-CLASS PROG- 
RAM FOR ONLY £11.50 including VAT- 
THE BEST PEN PACKAGE AVAILABLE 

Dealer anqukiss welcome 
Send cheque or PO to: 
Dept. D.UJO 



SPECIAL TWIN PACK 



GAMES OFFER 



Two first class programs on cassette and 
packed in a dual audio case 

Game l is SPACE TREK 

An absorbing spaco wars game which is 
played in real time. 4 levels of skill, use the 
keyboard or joystick, On board computer 
and long range scanning help to guide you 
and your star ship through the galaxy. 

Game 2 is REVERSI 

The classic Othello type game. 4 levels of 
difficulty. Colour and sound. 



This offer for only £8.50 fully inclusive. 



Trojan Products, 166 Derlwyn 
Dunvant, Swansea 
SA2 7PF- Tel: (0792) 205491 



TASK-SHIP 

A new experience in scramble 
type garrras forlhe Dragon 32 K 
Redesign your t>wn caverns 
place mora rockets, radar and 
fire-balls, if ours are too easy 



V; 



IS 



ll 



1& 



.4 



I. V, 



Mm 



PROGRAM FACTORY LTD 

_ . . are pleased lo announce that !hey have acquired 
all righls to markei Programmer's Guild software fQF 
the Dragon computer, to complemeni ihsnr existing range. Programmers 
Guild is an American-based company producing quality machine-code 
programs. We have a wide range of software, including titles lor Ihe Oric- 
1 , Colour Genre, VIC 20, Spectrum, Dragon and T1 -99. ; 4A> and they all 
come in attractive dustproof video cases. Call in at your local software 
dealer so view ihe games or conlacl us at the address below tor 24-hour 
delivery. Send stamped, addressed envelope for catalogue. 

TRADE ENQUIRIES TO YOUR USUAL 

DISTRIBUTOR 

PACDROIDS 



The ultimate m Pac-acfton: the ouler 
limit in pure explosive aclign — 
tfestruoKpmin&s, super bomb, new 
maze every 10,00*1 points, mil Hi- 
player nn lily Mere sound — mOr$ 
action — rncve leatures 



fffffm. 



W//A 



Fill in lha outer form and send to 



Voted by Dragon User Magazine a: 
■of tha tap tan Arcade games of 



PROGRAM FACTORY LTD, 39. Railway Road, Ctarwen, Lancashire 

Tal: <0254) 776G77 

□U5fl4 

Please rush me the 'ollowing games Ctirk bo*). Gheques/pO. 
payable Id Prac/am Factory Ltd. All prices include VAT, 
postage & packing 



Name (BLOCK CAPITALS PLEASE) 



□na 



Address 




NINJA WARRIOR 

Original Arcade gamfi. Move 
from lowly white beft to the 
Supreme warrior — Ninja 
Grandmaster 



DRAGON 32K 

^JTaskghip 



t8 9% 



□ Ninja Warrior 
] Pacdreirjs 



£8.95 



Teieptione orders arxapt&d toy credil card 



7ata~ enclosed 



□ ACCESS 

□ VISA 



Signature 
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OPERATION 
GREMLIN ... 

A very different game that 
com bin as the intrigue of 
adventure with the red I time r 
machine code speed of arcade 
action* The player must 
control not one, but EIGHT 
different trooper** each with 
their own character status, in 
the search for the weapons 
that will destroy THE GREMLINS 

DRAGON 
TREK 

Dragon Trek is a new 
Implementation of a 
classic game, taking 
full advantage of the 
Dragons hi-res 
graphics and sound 
capabilities. Your 
starshfp t Impressive 
armament Is 
comprised of high 
energy Photon 
Torpedoes and 
Phaser** Both long 
and short range 
scanner! (In Ml 
graphics} enable you 
to track the Kllngons 
and your onboard 
computer will give 
you extra tactical 
facilities. As 
commander you will 
have to use strategy 
and cunning to outwit 
the enemy. 

THE RING 
OF DARKNESS 

BRITAIN S No. 1 
ADVENTURE GAME 
FOR THE DRAGON 32 
15 NOW AVAILABLE FOR 
THE JSK SPECTRUM AND ORIC 

THE RING OF DARKNESS It a complete 
role playing adventure in hi ret 
graphics, featuring a detailed land 
filled with towns, 3D dungeons , forests 
and seai r and populated by kingi, 
prin tenet, evil rangers and other 
strange creatures, All versions are 
identical with respect to the 
adventure. The Oric version if 
recorded In fast mode only. Many 
hours of mystery and suspense 
await you in your quest to find 
The Ring Of Darkness. 

ORDER WITH CONFIDENCE: 
All 1 1 tie* in stock are 
dispatched by return of post, 

SEND SAE FOR OUR FREE 
CATALOGUE, 

Selected titles are also 
available From goad software 
outlet* and from Boot*. 





WINTERS OFT, 30. Uplands Park Road, 
Enfield, Middlesex EN2 7PT. 

DEALER ENQUIRIES WELCOME 01-467 5720 



Get on 
board to 
learn about 
interfacing 

IF YOU want to learn more 
about microprocessor control 
and logic design, or are look- 
ing for a process control in- 
strument Elect roanalytical 
Technology may have the 
answer. 
Its interface board comes as 



a kit for £40 including manual 
and plugs into the Dragon's 
cartridge port. 

The interface includes a 
6821 peripheral interface 
adaptor chip, analogue to 
digital converter, digital to 
analogue convenor, and lo- 
bar LED display. 

Applications include data 
acquisition and process con- 
trol, although the board has 
been designed to be "as ver- 
satile as possible". Applica- 
tions notes and ideas for de- 
velopment are also included. 

Elect roanalytical Technolo- 
gy can be contacted at 8 
Access Road, West Derby, 
Liverpool L12 4YN. 



Users' club moves 
along south coast 



THE DRAGON Users' Club in 
Wareham has outgrown its 
former home at Games and 
Computers and moved along 
the coast to Bournemouth. 

The dub is now being run 
by Computerhouse UK. Alan 
Monaghan. who is moving 
with the club, explained that 
the way "things grew" and the 
time it takes a new company 
Ji to pick up the reigns" had led 
to some administrative prob- 



Computerhouse UK prom- 
ises to meet any unfulfilled 
orders as soon as possible. 



Any queries on outstanding 
orders should be addressed to 
the company at 9 Norwich 
Road, Bournemouth, Dorset 
— or telephone (0202) 25418 
from the beginning of April- 
Alan also promises that re- 
funds will be offered to users 
who are not satisfied with the 
service. 

He added that the cassette- 
based magazine Dragonwings 
had hit soma problems, partly 
with mixing audio, machine 
code and Basic programs. But 
Computerhouse UK was "now 
on the verge of getting it right". 



Going on the air 
with the Dragon 



DRAGON -COMPATIBLE 
broadcasts are on their way 
from the Radio 4 Chip Shop 
programme — and amateur 
radio fans already have their 
own network to tune into. 

Chip Shop producer Trevor 
Taylor explained thai the Dra- 
gon translater was "within 
days of being ready'". How- 
ever, listeners should wait un- 
til the service is announced on 
the air before sending off any 
money. 

Chip Shop started regular 
broadcasting in the middle of 
January; Its initial run ended 
qn the 1 7th March but summer 
specials are planned and 
'normal service" will be re- 
sumed on the 15th Septem- 
ber. 

The Chip Shop programme 
itself went oui on Saturdays at 
5 pm. Its Takeaway Service of 
software was broadcast on 
four nights a week at 23 mi- 
nutes past midnight — just 
after the shipping service. 

The Takeaway service is 
broadcast in Basicode 2. A 
cassette with programs con- 
verting this to machines such 
as the BBC B and the Com- 
modore 64 is already available 
— at £3.95 including a hand* 
book. 



Once the Dragon version is 
added users win be able to run 
both Takeaway broadcasts 
and any other programs re- 
corded in Basicode 2 on other 
machines. 

The place on the dial to find 
Chip Shop is 200 kilohertz 
long wave. It also goes out on 
VHF and the medium wave — 
frequencies vary from area to 
area so check in the Radio 
Ttm&s. 

Amateur radio fans should 
turn to 144525 megahertz to 
join Dragnet on Sunday morn- 
ings. The first Dragnet took 
place on the 1st January from 
11.30 to 12.00. The net now 
starts at 1 1 .00 but organiser R 
A Davis says that "even an 
hour is hardly enough". 

Apart from participants in 
the net there is a wide range of 
listeners. Stations pin in from 
Leicester, Loughborough, 
Nottingham, Hucknell and Bol- 
sover. And most can be heard 
over a radius of 50 miles. 

Some participants are look- 
ing at new ways to allow Dra- 
gon to Dragon link-ups on the 
air and the organiser promises 
"no doubt we shall soon be 
enjoying the fruits of their 
labours". 



Flex promises portability 



FLEX has arrived for the Dra- 
gon 64 — in a version which 
promises portability between 
rival disk systems as well as 
rival machines. 

London -based software 
house Compu sense has 
licensed Flex from the US firm 
TSC. Compusense itself is 
selling Flex for Dragon Data 
type disks and has authorised 
other firms to sell versions for 
other systems. 

Premier Microsystems is 
selling a version for its disk 
operating; system while Cam- 
bridge Microprocessor Sys- 
tems will be selling a version 
for the BBC B. 

Ted Opyrchal at Com- 
pusense points out that this 
means there will be "portabil- 
ity in applications software 
across machines and across 
systems". 

The range of software avail- 




COfnpusens&'s Stan and Jed Opyrchaf- delivering Flex 

able for Flex is one of the machines, OS9. 
things that impresses Ted the 
most. L, You name it, and Flex 
has got it s ir he explains. 

Flex, at £75, is now set to 
tight it out with the other main 
system for 6809-based 



Dragon Data itself is 
marketing OS9 (reviewed in 
this issue) which is a multi- 
user, multi-tasking system. 
Flex, on the other hand, is 
aimed more at single users 



running a singfe machine. As 
such, Ted argues, "it's by far 
the easiest to run ". 

Help for Basic programmers 
has also arrived from Com- 
pusense in the shape of three 
new pieces of software — 
Dynafast, Dynamiser and 
Dynaxref. 

Dynafast is a Basic compiler 
said to make programs up to 
10 times faster. It does this 
partly by exploiting the internal 
16 bit capabilities of the 6B09 
chip 

Dynamiser combines lines 
and strips redundant items 
such as REM statements from 
programs. 

Dynamiser is available on 
cassette, as is the cross- 
reference utility Dynaxref. 
Both are included with Dyna- 
fast itself which is available on 
cartridge or disk {Dragon Data 
version). 
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EDIT* 



DASM 



* EDIT+ is a Full Screen Editor and 
Programmer's Tool Kit. It's an excellent 
aid for writing programs in BASIC and is 
easy to use for the novice as well as the 
experienced programmer. EDIT+ induces 
all the facilities of HI-RES. Up to 23 lines 
of your program are displayed on the 
screen and can be changed by 
overtyping, inserting, or deleting 
characters. Functions include; Find String, 
Change String, Copy Text, Goto Specified 
Line, Scroll Up Down, Append From Tape 
and Enter Basic Command. No Dragon is 
complete without an EDIT+. £34.50 




HIRES 



Plug the HI-RES cartridge into your 
DRAGON and you will immediately see 
the improvement. The screen displays 24 
rows of 51 characters with proper lower 
case and BASIC works as normal but 
with extra features: Selectable character 
sets {English. French, German, Danish, 
Swedish, Italian, Spanish). SPRITE 
Graphics. Redefinable Characters. 
Improved keyboard action with 
auto re peat allows faster typing. Graphics 
and text can be mixed on the screen. 
Suitable for educational and business 
use. £25.30 

SOURCE 
TAPES 

The following programmes contain both 
source and object code. They can be used 
in conjunction with DASM" or on their own 
as individual programs. It's a great way 
to build up your software library. Each tape 
represents excellent value at only £5.99 
each. 

1. DISASSEMBLER 

2. GAME OF LIFE 

3. HI-RES SCREEN DUMP FOR EPSON 

4. HI-RES SCREEN DUMP FOR SEIKOSHA 

EXTRAS 



DASM is a versatile assembler, designed 
especially for ease of use on the DRAGON 
and allows you to assemble machine code 
while still retaining the full use of BASIC 
Supports all 6809 instructions and modes. 
Allows any length for labels (the first 5 and 
the last characters are used). Full support 
for output to printer. Recommended for the 
beginner. £18.95 



DEMON 



A powerful machine code monitor which 
allows you to delve into the internals of 
your DRAGON as well as helping you to 
debug your machine code programs (and 
BASIC programs using PEEK and POKE). 
Includes; Examine/Change memory, 
Examine/Change registers, Print Screen, 
Set Breakpoints. Test Memory. An essential 
tool for all machine code users. £18.95 

DASM/DEMON 

* It has all the features of both DASM and 
DEMON in one package. DEMON is the 
natural-partner to DASM, complementing 
each other perfectly. Write, test and use 
your programmes without the bother of 
reloading, It is extensively featured m the 
new book by Ian Sinclair on Dragon 
Machine Code. It is the ideal combination 
fo. r the machine code user. £30.45 

BUSINESS 
SOFTWARE 

The following MST programs are now 
available for use on cassette with the 
HI-RES 51 by 24 Screen: 
Database. Business Accounts, Stock 
Control, Invoices/Statements. Mailer/ 
Address Book. 

Also available: Home Accounts, MST 
Calc. £19.95 



BOOKS 



DUST COVER inc p&p £2.99 

PRINTER LEAD inc p&p £14.99 

MONITOR/SOUND LEAD inc p&p £3,99 

Super inexpensive 14 inch Colour 
Monitor with integral sound ideal for 
DRAGON and most 

other applications only £225.00 

DRAGON DISC DRIVE 

complete inc p&p £269.00 



Books and Extras 

Introducing Dragon Machine Code by 
Ian Sinclair £7.95 
Advanced Sound and Graphics £5,95 
The Working Dragon 32 £5,95 
Progra mming the 680 9 Za k s £12.50 
6809 Assembly Language Prog, £12,50 
Leventhal 

Pbstage on books: 50 p per book except 
Zaks/Leventhal £1 maximum £1.50 



FOR FAST MAIL ORDER SERVICE 
CONTACT COMPUSENSE 



'AVAILABLE AT LARGER 
BRANCHES OF BOOTS 






SPEED UP! 

Compiler any working BASIC program into 
superfast machine code. Write & test 
programs as usual then compile with 
DYNAFAST to achieve maximum time 
saving during operation. 
DYNAFAST - BASIC COMPILER 
DISK £19.95. CART £29.95 
SPECIAL INTRO. OFFER INCLUDES 
DYNAMISER & DYNAXREF 

DYNAMISER 

MAKE ROOM! 

DYNAMISER OPTIMISES YOUR BASIC 
PROGRAM BY . . . 
1) removing redundant space and 

characters 
2} deleting unnecessary REMS 
3} combining several lines into one line 
Save space, protect your program and 
speed it up! 

DYNAMISER - BASIC COMPILER £5.99 
Inc. TAPE OR DISK 

DYNAXREF 

ANALYSE! 

DYNAXREF analyses a basic program and 
displays all references to variables & labels 
within the program. Now that you can tell 
where your program is updating variables 
it's easier to correct errors! 
DYNAXREF - BASIC CROSS REFERENCE 
£5.99 TAPE OR DISK 

DYNAFIX 

- full screen display & edit of sectors by file v 
n a rn e o r secto r n umber' ^ 

- full screen display & edit of memory 

- printer dump 

- string search routine 

- copy disk to tape, tape to disk 

- disassemble from disk 

- list BASIC programs 

- menu driven 

DYNAFIX - DISK FIXER £24.95 
DASM/DEMON available on disk £19.95 
HIRES/ ED!T+ available on disk £24.00 

- upgrades available from cartrkjge 
Please write for details 

GRAPH 
DRAWER 

For HI -RES or EDIT-*- draws bar charts 
direct to screen and printer. Print module 
for Epson MX or FX printer included. 
Introductory offer of £14,95 if purchased 
with HI-RES or EDIT £19.95 




( 



COMPUSENSE LIMITED 

Box 169, 286D Green Lanes, Palmers Green, 

London M13 5XA. 

Tel: 01-882 0681/6936 24 hr 

Telex: 8813271 GECOMS G 
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Features include 

* 255 MAXIMUM NO, OF ROWS 

* 255 MAXIMUM NO. OF COLUMNS 

* VERY EASY TO USE 

* INDIVIDUAL CELL FORMULAE 

* COPY BLOCKS OF CELLS 

* COMPATIBLE WITH ALL PRINTERS 

* EASY 132 COLUMN PAGE WIDTH 

* GRAPH FORMAT FOR BAR CHARTS 

* COMPREHENSIVE MANUAL INCLUDED 

* INTERNATIONAL USER GROUP 

* SORT ROUTINE IN ASCENDING OR 
DESCENDING ORDER 



* Single character commands 
1 Help display 

1 Enter text or formulae to 255 characters long 

* Repeal text entries 

* Available memory always displayed 
1 Rapid entry modes for text and data 

* Selectable automata: cursor movement 

1 Insert, Delete, Move entire rows or columns 

* Replicate one cell tc fill a now or column with selectable 
adjustment 

* All machine language for blistering speed 

* >24K daia storage space available in 32K systems. 

* Basic style formulae 

' Arithmetic operators: -, - x, /, , t }. = 

* Relational operators: = , >, <><=,>=,<> 

* Logical operators: AND, OH, NOT 

* Conditional formulae; IF. . . THEN . . . ELSE 

* Trig. functions: SIN, COS, TAN, ATN 

* Log. Functions: LOG. EXP, SOR 

' Misc. functions: INT, FX, ABS.SGN 

* Range functions: SUM S AVERAGE, COUNT, MIN, MAX, LOOKUP 

* Nhsdigft precisian 

k User definable constant table 

1 User definable printer set-up commands 

* Individual column width settings (1 to 255) 

■ Adjustable row height to insert blank lines without wasting 

memory 
+ Hide columns Of rows 

* Alternate print font selectable cell by cell 

1 Display/Print formats set by eel row or column 

* E-format , comma grouping, pneli x or postfix signs 
' Scientific notation, fixed poinl and integer formats 
4 Left or Right eel I contents |uslif ication 

T Full page formatting 

* All formats slored with worksheet on dec/tape 

' Save/load disc/tape- i&s in compact memory form 

* Scan disc directories 

' Output ASCII file for word processor input compatibility 
+ Memory resident code ... no repeated disc calls 



NOW . . . The worksheet calculator program 
you've been waiting for is waiting to work for 
you. ELITE'CALC is a powerful? full featured 
spreadsheet for the Dragon 32/64 and Tandy 
Color Computer. Answer 'what if . . . 1 
questions, prepare reports and cash flow 
projections, maintain records and perform 
other tasks which, until now x required 
sophisticated business computers. ELITE* 
CALC is a serious too! for those who want to 
do more than play games on their micro. 

Availible from stock on cartridge for the 
Dragon 32 or 84 or Tandy Color 
Computer. * - please specify. Shortly 
available on disc for the Dragon Data or 
Cumana/Premier or Radio Shack systems. 
Also available in the $-format instead of the 
£- for mat if requested. 



THE BEST 
FOR ONLY 



£45 



Elite'Calc has had excellent reviews in the American press and an 
enthusiastic reception at the recent International Rainbowfest. 

"Elite'Calc is a great spreadsheet program" 

Stuart Hawkinson, Rainbow 

"Truly one of the best programs i have seen" 

John Steiner, Micro 

"Very powerful program . . . essential to every serious user" 

Mike Jarvis, M & J Software 



ENQUIRIES INVITED FROM RETAILERS AND 
DISTRIBUTORS (HOME AND OVERSEAS) 
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AS I BEGAN to look through this month's 
collection I thought I was in for a trip 
through the New Arcadia. Unfortunately, 
as I discovered after an evening s explora- 
tion, the new games that appear in 
arcades haven't yet reached the Dragon, 
and many of the programs are rehashed 
versions of ones that have been on the 
market for a long time. I realised I should 
have kept my mouth shut about "yet 
another Invaders tape 1 , as that's just what 
I found hiding at the bottom of the Jiffy bag. 
(I think it was planted secretly by the editor 
to test my sanity!) 

Last month must have been the first 
since Dragon User started tnat I didn't 
have any new Microdeal programs to 
review. As I was finishing the last para- 
graph, an enormous parcel of its latest 
releases arrived from Cornwall and these 
are included in this month's review. As 
usual, there are good ideas along with 
some more lightweight offerings, and one 
or two that are a little suspect. 

Brain teaser 

After the success of Space Shuttle, 
Microdeal has acquired a Tom Mix pro- 
gram called Air Traffic Control The 
display is similar to the radar sets in control 
towers, and shows two runways that cross 
each other. Small planes queue up to take 
off, and others fly aoros® the $creen. 
These are not airliners, but Remotely 
Piloted Vehicles (RPVs), that can be con- 
trolled by you. After selecting a difficulty 



level and plugging in the right-hand joy- 
stick, the display shows the control screen, 
which is surrounded by various instru- 
ments. There are seven modes of opera- 
tion that determine how you can control 
the planes, and the object is to land safely 
any that fly across the screen as well as 
launching those waiting to take off. 

The joystick allows you to move a tiny 
square around the screen and pressing 
the fire button allows you to lock onto the 
plane you wish to control. Using the 
joystick to move the cursor up and down, a 
little menu display allows you to alter the 
compass heading, the airspeed and the 
altitude. Although it tooK some time to get 
used to the controls, the 12-page instruc- 
tion manual explains most Of the things 
that are likely to happen. The only irritating 
thing about it was the statement that you 
could watch the display until you were 
ready, and then press reset to start the 
game. Don't do this, as you lose the 
program immediately! 

I found it was fairly easy to control 
planes waiting to take Off, but the higher 
levels of difficulty have you controlling a 
dozen or so planes all waiting to land. 
Although I prefer flight simulators, this 
program is quite good at taxing the brain. 
I'm not sure how accurate a simulation it is, 
but the near misses are probably close 
enough to put you off flying to Spain for 
your holiday next year. 

That industrious American programmer, 
Ken Kalish (author of Phantom Slayer, 



Escape and many others) has been at 
work again. In Danger Ranger you control 
a small figure who has to collect 10 keys 
from the ends of five floors of a building 
(Pasha's Chamber). Using the joystick, 
you have to avoid such problems as 
Floating Urns n Radioactive Bats and Rov- 
ing Eyes. You can fire a laser gun to 
destroy these menaces, or you can jump 
and duck the missiles they- hurl. Once 
through this screen, you are faced with the 
Acid Chamber. This consists of rows of 
stepping stones and the occasional chest 
of treasure. Unfortunately P large drops of 
acid fall on your head and rise from the 
floor, and there are always the demons , . . 

Better than Bonka? 

Although I don't feel it's his best, seem- 
ing like a more hectic version of Bonka, 
this game is hard to beat at the upper 
levels, and does show some originality. 

Devil Assault is yet another game from 
Ken Kalish. It doesn't have too promising a 
start, but soon livens up. A horde of angry 
vampire bats appears, rather similar to the 
beginning of the arcade game Phoenix, 
After these, however, some rather jolly 
looking robots descend on you. If you can 
destroy these, you have to deal with some 
animated dustbins, each of which is called 
a "sproing' 1 (I always thought that was 
what came between winter and summer in 
Australia). These sproings are nastier than 
the vampire bats and the robots, as they 
bounce up from the screen's bottom to^- 
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< splat you out of existence. Again, I felt 
there was something lacking, and it was 
too much like several other games. In spite 
of this, it's well written and fast, so if you 
don't have a similar tape, this one could 
find a place in your collection. 

To boldly go . . . 

In the dim and distant past, about eight 
years ago, a friend of mine who worked for 
a company whose exact name escapes 
me (something like 1MB, I seem to remem- 
ber), showed me an intriguing executive 
game involving the movements of a certain 
Starship Enterprise. It knocked the spots 
off video ping-pong, provided your area 
boss didn't notice you playing it. but Tm 
sure it's long since vanished to that happy 
place in the skies where all old computer 
games finally go. When you pick up Space 
Fighter you could imagine that it's another 
arcade action special from Microdeal. If 
you look at the small print on the back of 
the bulky packaging, you will see that the 
object of the exercise is to destroy "the 
aggressive fleet of Krugon Space Cruiser 
which have overrun the Universe". When 
you discover further that you are the 
captain of the starship "Endeavour", and 
can control warp factor, "photon guided 
missiles" and 11 phase rs'\ you begin to 
realise that this is a thinly disguised ver- 
sion of Startrek come back to haunt us. 
Only the names have been changed to 
protect the innocent (or the guilty). 

It s more of a medium speed game 
rather than the "high speed" arcade action 
that the packaging describes and the 
Klingons : oops, Krugons, seem rather 
easy to destroy; although when you realise 
there are in excess of 200 of them, you will 
understand that your task is not so easy. 
Ship movement is accomplished by using 
the right joystick, although the keyboard is 
necessary to alter your shields and fire 
phasers, and this increases the difficulty of 
the game, as does a docking manoeuvre 
that has been introduced. Hardly original 
bu; those of you who must boldly go will 
find this an entertaining version of an old 
favourite. 

I wish I could say the same of the next 
game. Space Haiders should be renamed 
"Editors Kevenge'\ It you haven't yet 
bought Invaders for your Dragon, you 
could buy this version, as it's as good or 
bad as any other. All alien life is there, 
descending about your ears in the time- 
honoured fashion, and like most Microdeal 
games, this is available with black, buff or 
green oackgrounds. No more, please, I 
promise HI get next month's review in on 
time . . . Yiuff said! 

Imagine is well known for its Spectrum 
software, and last summer I can recaJl 
playing its game Jumping Jack. Six 
months later in the game of Leggit, the 
small hero returns to try his hand, or 
maybe his head, on the Dragon, If you 
haven't seen this game before, you'll soon 
find that although based on a simple idea : 
it gets to be quite addictive. 

For some reason, Jumping Jack has 
been renamed Leaping Lenny, although 
the game in all other respects looks like 
the Spectrum version. The tiny head- 



banger appears at the bottom of the 
screen with eight levels above him and has 
to progress to the top by leaping through 
gaps which move along the different levels 
in both directions. Should he fall through a 
gap, he will become unconscious for a few 
seconds and cannot be moved. The same 
thing happens if you make him jump when 
there isn't a gap over his head. Because of 
his habit of hitting everything in sight with 
his head, a better name would have been 
Yumping Yossa, especially as Imagine 
Sc'Uvare comes from Liverpool. If you are 
nimble- fingered enough, you may reach 
the top and be faced with another screen- 
ful of moving gaps. The problem now is 
that other creatures are out to spoil Len- 
ny s fun. Increasing in number from one to 
20. planes, shotgun -toting hunters and 
other irritants hurl themselves against your 
friend. A pleasant change from alien chas- 
ing, if you can cope with the high frustra- 
tion level. 
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With the increase in popularity of pub 
games, it's hardly surprising that computer 
versions should appear regularly. What is 
surprising is that they should sell quite so 
well. After all, the skills involved in a game 
of darts are difficult to simulate on a 
computer keyboard. Microdeal has iust 
released a version of pool, called Eight 



Ball. Although it states on the packaging 
that its in full colour, the clearest screens 
are seen if you choose a black back- 
ground. Luckily the stripes and spots are 
easy :n see sc yo.j c.cn T rea ly need the 
colours that would be essential in, say, 
snooker. 

Setting the balls in the triangle is 
achieved from the keyboard, but subse- 
quent control involves the joystick, This 
can position the cue, select spin and 
power ot ihe shot and move the cue onto 
the ball. The object, as in the full-size 
game, is to sink all your balls and the eight 
ball before your opponent can. You con- 
tinue your turn until you fail to sink a ball of 
your own colour, or sink the eight ball too 
early. Computer simulations are superb 
when they allow you to partake in the 
impossible or even the mildly dangerous, 
but that surely doesn't include poof. In 
spite of the clear displays and ease of 
playing, I feel most people would prefer the 
real thing. Vou also need two people to 
3 ay -:he game properly — it you could 
have played against the computer the 
program would have had more point. 

If you go into almost any pub in the land : 
from the flashiest West End bar to the 
tiniest country pub. the bleep-bleep and 
dur-dur-dur-dur of the video machines in 
the background remind you that we live in 
an electronic world. Up until the pings and 
pongs invaded us n the only electrical 
sounds were those of metallic pinballs 
dunking their way round the tables Pin- 
ball from Microdeal is an attempt to 
recreate those long-gone days. I suppose 
my criticisms of Eight Ball could equally 
well be applied to Pinball. Certainly, the 
displays are clear, different skill levels are 
available, sounds are accurate, and the 
"ball" moves in a very realistic manner, 
There is little in the way of skill involved in 
playing the game, however, as the only 
control is the fire button on the joystick. 
This controls the speed of the firing bar as 
well as the flippers, ^here isn': any nf tre 
subtlety of a real pin-table, gently nudging 
it as you play, and there is no dreaded 
TILT sign telling you that you've gone too 
far. It's just rather boring watching the bal 
bounce around the screen and it is difficult 
not to score highly. 

Daring Dan 

Hot on the footsteps of Lost in Space, 
comes the final part of Salamander s Dan 
Df amend Trilogy, Fishy Business. For 
those of you who missed parts one and 
two, this text-only adventure game con- 
cerns the exploits of one Dan Diamond. He 
is a Los Angeles detective in the 1930s, 
based rather loosely on Dashiefl Ham- 
metfs Sam Spade and Raymond Chand- 
ler's Philip Marlowe. In the first episode, 
Franklin's Tomb, Dan Diamond gets a 
message for help, and ends up exploring a 
mysterious crypt under a house. After 
spending some time wandering through 
the basement Dan gets desperate and 
shoots off into Space, where he is Lost for 
the second game. Fishy Business uses the 
same screen format, a description of the 
present location, a current inventory ► 
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ANOTHER GREAT 
DRAGON PROGRAM 
FROM HEWSONS 




Hi-fies Hfghi simulation. 
Two runways. Hap. speed, 
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Heading, bearing, 
mstrumen* landing system etc 
Joy Slick or keyboard control. 



EB95 



Available 
from all leading 
software stockists. 



Mail order to HEWSON CONSULTANTS 
60 A ST MARY'S STREET 
WALLING FORD OXON OXlOOEL 
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<4 and an input area where you can enter 
the chosen direction 

Perhaps I was thinking more laterally 
when I played this game, but I seemed to 
get started a little quicker and the humour 
seemed better than in Lost in Space-. To go 
into too much detail would spoil the fun (?) 
of this garne K but be prepared for under- 
water grapplings with Princess Anemone 
and a location called A Whole Mess of 
Trouble If you can cope with red herrings 
and blue kippers, you will enjoy this game 
(written, I believe, entirely on location in 
Brighton Aquarium). 

Now back to two more arcade specials 
from Microdeal. Gfaxxons is very similar 
to the start of Devil Assault, in that there's 
a horde of angry creatures that whirl about 
at the top of the screen They break away 
and swoop down on you, firing missiles as 
they come. You start with a protective 
shield thai disappears rapidly under the 
onslaught; the amount remaining is shown 
on a scale at the base of the screen. The 
only novelty in this game is the ability to 
cancel a missile after it s been fired. All in 
all, it's an average alien zapping game, 
with nothing in particular to lift rt above a 
hundred and one others. 

Dragon Hawk, also from Microdeal, 
provides a much more interesting story- 
line, and although you don't have the 
chance to change the skill level, it's a more 
complicated game. The display Shows a 
screen full Of flies, small birds, larvae and 
hawks. You control a little man, Watchful 
Wilberforce, who runs backwards and for- 
wards along the bottom of the screen 
avoiding the birds and trying to shoot at the 
hawks. Before conservationists are up in 
arms, I should point out that one of the 
hawks has just carried off your friend. 
Freaky Freddy Flapper, and is about to 
drop him from a great height. If you can hit 
the hawk (and miss Freddy), you can rush 
to the side of the screen to collect a basket 
which is used to catch your friend before 
he splats himself onto the ground. As you 
can imagine, the game gets quite hectic, 
until you learn which things you can shoot 
and which you should avoid. 

Spacefighters galore 

The last tape from Microdeal is a version 
of Scramble, called with great originality, 
Skramble. The screen scrolls from right to 
left while you fly your spacefighter over a 
mountainous landscape and through a 
cave system, avoiding enemy rockets-. It is 
the strange convention in all versions of 
this game that in order not to run out of 
fuel, you have to bomb the enemy's fuel 
dumps. The display is reasonable, show- 
ing the landscape, the particular level of 
the game that you ve reached and the 
number of planes left as well as your 
score. I found it harder to reach the upper 
levels, probably as I was using the joystick 
option which still entails pressing the 
space bar to drop bombs. In the end I put 
my Dragon on the floor, and used my big 
toe for this purpose. I think I prefer 
Wh irly bird Run from Dragon Data to this 
version, although both have their good 
points. If you want a copy of this game, it s 
probably a good idea to look at both. 
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Air Traffic Control puts you in charge of Remotely Piloted Vehicles 



When I saw Photo- Finish from Pea<- 
soft, ! was afraid I was in for a run-of-the- 
mill horse racing game, complete with low 
resolution graphics. The start is certainly 
similar to other race games, with the 
opportunity to enter the names of up to 
four punters, and to bet up to £100 on six 
horses. The horses haven^t yet run a race, 
so they have no form, and the first few 
races are a matter of luck. Where this 
game really scores is in the quality of the 
displays. The horses are shown in great 
detail, and the rails scroll across the 
screen. At the finish, you can choose to 
see a photograph (actually an enfarged 
corner of the screen ) : and the race cards 
gradually build up a good picture of the 
form to give you some idea how the 
bookies select the starting prices. If you 
enjoy the thrill of the race course, but know 
little more than how to select the Derby 
winner wilh a pin, then you should find this 
program instructive as well as fun to play. 

Also from Peaksoft is a highly original 
game designed to warm the hearts of 
environmentalists everywhere. Oseie is an 
arcade game that puts you in the role of an 
osprey with five hungry chicks to feed. The 
food is strictly self service, and can only be 
obtained by dive-bombing straight into the 



river that passes by your tree and flying 
home with a fish in your beak. All the while 
this is happening, you have to protect your 
nest from poachers who continually 
attempt to climb the tree. You start with 
five lives, and if you cannot deliver a fish to 
the nest within 20 seconds, you lose a life. 
Although you can fly anywhere in the 
upper screen, to enter the water you must 
fly very high, then drop like a stone by 
trussing the fire button. This is a challeng- 
ing game, and Peaksoft is to be com- 
mended for thinking up a new setting. 

Last month I enjoyed playing a naval 
wargame from Beyond Software called Up 
Periscope. This complex game involved 
moving a convoy across an area of sea, 
and you could choo$e to be the comman- 
der of either the submarines or the surface 
fleet. Krlegspiel is played on a similar 
but most of it is land and river. It is 
up into many small hexagons, 
which gives you si* possible directions in 
which to proceed. The cursor keys move 
the viewing area about, and even though 
you can never see the whole field of battle, 
there is a little map on the instruction 
sheet. This consists of a piece of folded A4 
size paper containing all the information 
you are likely to need printed in tiny letters. 
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Although it's beautifully produced in full 
colour, it s difficult to read, and a booklet 
would have been easier. The directions 
are clear, if a trifle complicated, and you 
can choose to play against another human 
or against the computer. 

Each army has 15 pieces, comprising 
four heavy tanks ¥ five light tanks, and six 
platoons of infantry. It is possible to recruit 
more men, and you can even lay mine- 
fields. It is impossible to give such a 
complex game the description it deserves; 
even the time of year plays a part with rain 
and snow taking their toll. The display is 
symbolic rather than detailed, but is per- 
fectly adequate for this type of strategy 
game. Considering the p r ice is on y C6.95, 
this game is well written and makes good 
use of the screen and displays. Perhaps 
they'll bring out a more peaceful game 
next time, then they'll satisfy everybody. 

When the Dragon first appeared, it had 
software that was written specifically for it, 
and apart from a few exceptions, not many 
programs could be bought in versions for, 
say, the Spectrum, the BBC and the 
Dragon. Recently this has changed, and 
with the growth of software houses, it's 
probably economic to employ someone 
Simply to convert your best seller to run on 
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Pint&M: recreating iong-gone days 

a different computer, or even to struggle 
with the job yourself. Because people 
prefer programming on one particular 
machine, and are able to use its good 
points and disguise its little foibles, this is 
not always successful. One software 
house that has managed to make a satis- 
factory conversion is Richard Shepherd, 
which has been writing top selling maze 
adventures for the Spectrum for some time. 

Transylvanian Tower is based on the 
traditional adventure theme of exploration 
and treasure collection. It is set entirely in 
Count Kree pie's tower, a miserable place 
inhabited by bats. There are five levels, all 
represented by three-dimensional mazes. 
At the start you are shown a plan of the 
maze, and you can come back to this at 
any time by simply pressing a key. This 
dungeon level is usefuf training in maze 



■running, as there's nothing nasty to jump 
on you here. When you finally reach the 
exit to this level, you are transported to 
level two, and here is where your problems 
begin. There are at least 20 bats to be 
killed before you can reach the next floor. If 
you reach the transportation point without 
finding a weapon, you are moved some- 
where at random. If you r ve just discarded 
your floor plan, this can be very frustrating! 

Eventually you confront Count Kreepie, 
but as every late night TV viewer knows, 
all you need is a clove of garlic and a silver 
cross, and even Christopher Lee cowers in 
the corner. Although this doesn't require 
enormous dexterity or brain power to 
solve, the game is fun for all ages, and 
shoufdn : t prove too frightening, even with a 
full moon in the sky. 

Shards Software has been producing 
interesting programs for some time, and 
although its early tapes didn't seem to 
have anything loo special, the material 
produced shows plenty of imagination. 
Last month it was Petti g re w s Diary, and 
this month it's Puzzler. Thrs game is a 
computer simulation of one of those plastic 
games where you move the pieces around 
a little square frame. In Puzzler, you can 
choose from three games, with either 12 or 
24 pieces, changing colours l and different 
levels of difficulty. This gives you less time 
to decide on which of the muddled pieces 
must be swapped, If you're slow, the 
computer swaps for you, and the picture 
becomes even more confused. 

You can also choose the picture to he 
rearranged. There are four choices, a 
basic flag, a union jack, a lion and a fish 
tank, this program is excellent in improv- 
ing memory skills for shapes, and pro- 
vides a challenging and novel game 

There isn't too much that's completely 
new thrs month, but there seems to be 
quite an assortment to suit all tastes. The 
programming standard is improving all the 
time — all that's needed are some fresh 
ideas, ■ 
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■ CBM £4 & Sped rum Computers require a 
special inlerface cable kH. For assistance & 
pric-e phone our Technical Hotline. 




'Datapius have made their name supplying computer peripherals at competitive prices. 
I believe that we have now found the best price/performance daisy wheel alternative 
to dot matrix, The ideal printer for both data and word processing, Truely, a high quality 
machine at an affordable price. As Managing Director, I guarantee you won't buy better/ 

So whatever your computer — BBC, 
S pec trumf Commodore* Dragon. Gric, 
Apple and many others — make the most of 
it and turn your computer into a quality 
printing system for home correspondence, 
documents, short stories and business use. 

Use standard stationery or, for ONLY £79 (if 
ordered with your TP1) we will supply a 
tractor feed so you can use continuous or 
fanfold paper. 

This is just one offer you can't miss. To 
avoid disappointment RING NOW on our 24 
hour answering service 0242 527412 to place 
your order quoting your Access/Barclaycard 
No., expiry date and full name and address 
OR complete the coupon below and POST 
TODAY. 

Please allow 28 days delivery If not 
completely satisfied return goods in original 
packing within 10 days of receipt and we will 
replace or refund your money in full. 
For technical queries telephone our Expert 
Hotline 02.42 37373 or visit our showroom at 
39-49 Roman Road, Cheltenham. 



SPECIFICATIONS 

Print Speed: 120 wpm 

Character set 1 2$ ASCII BB printable 

Character spacing: 12CPI 

Printing: Unidiredional 

Paper width; 13 max. 

Writing I me: 10.5" 126 character line 

Lirve spacing. 6 lires per n::'- 

Paper Feed; Friction, single sheet or 

fanfold, 

240 veils, bOHz 

Dimensions - 1 H % 6 J |W) 19.5" ID) 12.4 
Weight: 18.5 lbs 



Operator Controls: Power om'oft. top 

of lorm, impression 
controls (5 levels] 

INTERFACES 
Parallel 

Centronics compatible, 7 bit parallel 
Gala. 3 control lines :ca^3. sirobe. busy, 
acknowledges 

Serial 

qS232C compatible. 50-19200 BPS. 
panty and character On lengin all 
switch seieclabie. 



Dalaplus-PSI Lid 39-49 Roman Road Cheltenham GL51 BOO. Reg No. 1715271 England 
Olfer open to UK only while stocks last. 

To DATAPLUS-PSI Ud 3*49 Roman Road Cheltenham GL51 BQQ 
| Please send me: — 



* * 
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Total 
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interface 


£250 
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Interface cables 
seria ^parallel" 


£15 
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and made payable to DATAPLUS-PSI Ud 
or charge my Access/Barclay card* 
Accounl No. 



Expiry date 01 <":ard 
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fe Software 




EVEN A HARD working software reviewer 
has to get away to the club for a pint 
occasionally. I am no exception, As I 
waited my turn at the dart board, i over- 
heard this fellow talking to an audience of 
six interested patrons about his life in the 
Software Secret Service. Lets listen in 
shall we? 

fc 1n disguise/ his story begins, "I be- 
come the Software Secret Agent, off on 
another deadly mission into the hinter- 
lands of softwaredom. My top secret 
equipment includes some of the old stan- 
dards, a combination belt buckle tele- 
phone modem and laser blaster in case Of 
aliens, a ballpoint pen watch/microcasset- 
te recorder and standard top secret all 
purpose milk of human kindness gumdrop 
popper. 

Top secret 

'This mission was commissioned by 
none other than the CIA, better known as 
the Citizens against Interaction in Arcadia 
committee on plots to reinstate adventure 
as the number one genre in microcompu- 
ter gamedom. The nature of the assign- 
ment was so secret that the guy who 
briefed me wasn't allowed to listen, 

1 1] was simple, all I had to do was 
investigate rumours that Scott Adams of 
Adventure International USA, who'd laun- 
ched a fully computerised submarine, had 
been kidnapped by Blowhard, the noto- 
rious international criminal, oil baron, ship- 
ping tycoon and litter bug, 

"It was true. Investigation revealed 
Adventure International's new Sea Dra- 
gon, the latest twitch by arcade geniuses 
Wayne Westmoreland and Terry Oilman 
has been converted very conscientiously 
to the TRS BO colour computer. I must 
confess that I am among those who 
embraced this game enthusiastically. It is 
all you could ask for in state ol the art 
software. 

"Sea Dragon succeeds where others 
have failed as far as combining elements 
of different popular arcade games into a 
coherent new activity. By going underwa- 
ter with their scenario, the dynamic duo of 
diverse compuanimation freed this offering 
of all but the most oblique similarities to 
Defender, Vanguard, and other coin-op 
t witch es. 

|: Here's how Sea Dragon works. The 
submarine is launched from shallow water 



into a sea of floating mines which (most 
inconveniently) float up to render her to 
smithereens. Ah, but she is not without 
defences. The forward tubes spit out an 
endless stream of deadly torpedoes which 
are quite capable of destroying these 
mines. Chained or unchained they are 
worth points to the player. 

"As the cleverly executed seafloor 
scrolls under her keel, Sea Dragon makes 
the briney deep safer for mankind. If this 
were all there were to the game, the terrific 
twosome would have scored a fair hit with 
me. But, not content to simply be good ; 
they added other elements. 

"First of all, air is not unlimited so 
frequent surfacing is required. Also, the 
aforementioned scrolling seabed which 
makes up the one-way course Sea Dragon 
must follow is fraught with caves contain- 
ing killer stalactites which fall, and can do 
in undersea travellers. And what sub- 
marine game would be worth its salt 
without battleships to blow up? Then there 
are EATs (Enemy Attack Stations) which 
fire at random as you pass Not an 
altogether safe way to travel, by Sea 
Dragon, if you ask me. Then there is a 
reactor (possibly owned by Blow hard, re- 
member him?) which spews radioactive 
chunks and is protected by a large neutro- 
nium shield fabricated by a work force 
recruited from pro-nuclear plaque carriers 
at airports in 70 cities. 

ll Sea Dragon s ability to blow things up 
extends to both the horizontal and vertical 
plane and allows a lot of room tor growth in 
skill level. Your arcade munchkins will 
have to be dragged away from the compu- 
ter that contains this program. It is a 
winner, a challenge, an amusement, an 
achievement and a fair buy for the money 
— all rolled up into one neatly illustrated 
package on to which the Adventure Inter- 
national nameless artist has lovingly air- 
brushed a fine poster quality submarine 
scene fit for hanging on a computer room 
wall. 

"All this was useful information as I set 
out to rescue Scott from the clutches of the 
Guest Evil Villain of the Month, namely 
Blowhard. I look with me my patented 
E I ectro m ag netic , Microp rocesso r eq u i p- 
ped, Infra-red Adventure Grandmaster De- 
tector, and a cleverly designed Bad Guy 
Buster guaranteed to foil any evil plot. 

"When I arrived at Blowhard's mansion. 



I noticed that the lights were dimmmg, Was 
I too late? I raced through the corridors to 
Blowhard s laboratory. The fiend! He was 
torturing The Phooba of Puzzles by mak- 
ing him read back issues of Popular 
Mainframe Monthly. 

"I aimed my Bad Guy Buster squarely at 
the skulking torturer and fired. But the rays 
bounced off and melted down my gun. 
Then he ordered me to drop the BGB or 
he'd turn Up the power and torture poor 
Scott to death. I hesitated. He reached for 
a copy of The Psychology of Word Proces- 
sing as it relates to preparing reports for 
Congress. I knew I was beaten. I capitu- 
lated. ! dropped the BGB and surrendered 
'Ah ha! I've beaten you! 1 Blowhard cried 
triumphantly. 

"But as he opened his mouth and let out 
a squeal of pure joy, I let him have both 
barrels of my Milk of Human Kindness 
Gumdrop popper. 

"'Oh no!' he yelped. fc Oh, yes, Blow- 
hard!' says I. Tram now on you will have 
to be kind to everyone you meet, no nasty 
letters, no dastardly deeds no littering. 
The Milk of Human Kindness Gumdrops 
have no antidote. 1 

Ll He left the lab a confirmed do-gooder, 
and the last I saw of him, he was heading 
for the coast in his Jaguar, ready to 
perform massive good deeds in the Orient. 
Another threat to humanity foiled. 

Clever capers 

"I turned Scott over to the crew of the 
Sea Dragon for the long voyage back to 
Orlando. 'Who was that caped crusader? 7 1 
heard him mutter, obviously still dazed 
from re-reading the instructions to Fifty 
Arcade Games for your Dragon. I chuckled 
to myself. A good day's work well done, 
thought I. And wait until the CIA gets my 
bill." 

When the agent had finished the story 1 
left and went home to verify his findings 
about Sea Dragon. I could find no one who 
could confirm that it would run on the 
Dragon at press-time but I believe we'll 
see this and many other fine American 
colour computer programs translated and 
released in the UK. 

Max asked me if I wanted to go for a ride 
on that submarine. I told him to keep away 
from that Download switch or I'd have him 
doing bubble sorts on a Sinclair machine. 
He has agreed ... so far.p 
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DRONE 

A 3D GRAPHIC SIMULATION 
GAME WHICH TAKES PLACE 
INSIDE YOUR COMPUTER. 



CAVE FIGHTER 

A MACHINE CODE 

ARCADE GAME, COMPLETE 
WITH PAST SCROLLING, 
HIGH RESOLUTION COLOUR 
GRAPHICS A SOUND. 



TRACE RACE 

TRANSPORTED TO THE 
"TRACE GRID" BY THE M.C.P. 
YOU AR E FORCED TO TAKE 
PART IN MAN AND MACHINE 
COMBAT, WHERE ONLY THE 
BRAVE SURVIVE. 



DRAGFUNNER 
AN ALL ACTION ARCADE 
STYLE GAME WHICH WILL 
TEST YOUR REFLEXES TO 
THE LIMIT, 



Chart reproduced 
from DRAGON USER 
March 1984, 
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THREE GREAT NEW RELEASES — AVAI LABLE NOW!!! 
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LIVINGSTONE 

FROBABLV THE MOST 
COMPLEX STRATEGIC GAME 
VET WRITTEH FOR THE 
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PRO-FILE 

T h E TOTALLY PROFESSIONAL 
DATA-BASE. FAR SUPER IOH TO 
AN V OTHER DATA -BASE 
AVAILABLE. IOCS MACHINE CODE, 



GEOGRAPHY 

" WORLD CAPITALS 

" CURRENCY SEARCH 

" HIGH RES "WORLD MAP 

" GRAPHIC REPRESENTATION QF 

MAJOR CONTINENTS 
1 WORLD- GEOGRAPHY QUIZ WITH 

OVRH ?GQ POfiSlHLE QUESTIONS 

AND SPELLING -CHECK 
■ KEYBOARD CONTROL 
' LIGHT PEN OPTION PROVIDED 





DOUBLE PACK 

DRAGON RACER/ 
WASP INVASION 

DRAGON RACER IS A GAME 
WHICH BRINGS THE 

excitement of formula 
one racing into your 

HOME. 

WASP INVASION ISA 100% 
MACHINE CODE GAJME 
DEMANDING QUICK 
THOUGHT 4 ftF ACTIONS. 



TROJAN LIGHT PEN 

DISCOVER THE EXCITING 
WORLD OF CREATING 
YOUR OWN GRAPHICS ON 

SCREEN, 
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Pteas&suppfy m& with: drone cave fighter 

TRACE RACE DRAGRUNNER 

BACCARAT LIVING ST ONE 

+|L .. GEOGRAPHY @ £8.75 each 

DRAGON RACER/WASP INVASION DOUBLE PACK 

£>£9.99 

PRO-FILE @ £15.95 -..TROJAN LIGHT PEM @ £11-50 

ALL PRICES INCLUDE POSTAGE /PACKING AND VAT 



Send Orders to: 



P.S.L. MARKETING, FREEPOSL 
LUTON, BEDS. LU3 2BR 

[No stamp required] 
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Plugging 
into Prestel 

Prestei explored by Keith and Stephen Brain 



PRESTEL IS A computer database run by 
British Teiecom which can be accessed 
via the standard telephone network. 
Although it has now been in operation for a 
number of years, and currently contains 
over a quarter of a million pages of 
information, it appears that it has not taken 
off as well as was originally anticipated. 

The Prestel database is made up of 
pages, rather like Ceefax and Oracle, 
which are provided by many different 
individual organisations. However, a major 
point of difference from ordinary Teletext is 
that Prestel is interactive. This means that 
not only can you view the pages, but you 
can also actually communicate directly 
with other users of the system. 

Microcomputer Resources has now de- 
veloped an interface cartridge for the 
Dragon [price £49.95) containing an intelli- 
gent Prestel terminal which allows Dragon 
owners to join the growing number of 
micro enthusiasts who access this net- 
work. However, to use Prestel you need 
more than just an interface to your compu- 
ter. First of all you need a modem which 
converts the computer signals to ones 
which can be transmitted via the normal 
telephone system, and secondly you need 
to pay British Telecom for the privilege of 
using the network. The cost of the 
cheapest suitable modem is around £50. 
whilst current Prestel charges are E5 per 
quarter for domestic subscribers and £15 
per quarter for business subscribers, with 
a further change of 5p a minute up to 6pm 
on weekdays and Saturday mornings. 

Useful services 

Once you have paid these charges, you 
can call up many Prestel frames without 
further cost, although you still have to pay 
for certain pages. Within the Prestel data- 
base are some specific areas particularly 
aimed at microcomputer users The most 
well known of these are Micro net 800 and 
Viewfax 253 which provide information 
and a commercial tele software service for 
a limited number of machines. Micronet is 
the main provider in this field and its 
service is only available to subscribers 
who pay a joining fee and an extra £8 per 
quarter. At present it is not offering any 
telesoftware for the Dragon, although it 
looks now as if it plans to expand into this 
area. 

The Micro Resources' Prestel unit is built 
into a standard small cartridge which 
simply slots into the normal Dragon car- 
tridge port, and a one-metre flying lead 
then extends to a five-pin DIN plug which 
must be connected via a modem to your 



telephone. A peek inside the box reveals a 
2764 EPROM containing the terminal soft- 
ware, a 6350 P Asynchronous Communica- 
tion Interface Adaptor, and the crystal and 
other minor components. 

When you power up with the cartridge in 
place you are greeted with a start screen 
which queries the screen formal to be set 
up. This is because, although all the 
menus and prompts appear on the stan- 
dard text screen, a 40-column high- 
resolution text driver is used lor actual 
communication with Prestel. Graphics 
PMQDE 4 is used and you have a choice 
of normal or inverse video in black.* white 
(buff) or black/green combinations. 




The Pr&siet interface for Dragon us&rs 

As you may know Prestel frames are 
normally coloured, but it is not possible to 
provide this facility on the standard Dragon 
because of the limitations on colours in the 
hi-resolution display. (Although colour in- 
formation is ignored for display purposes, 
frames will still contain colour display 
information and will appear in colour on a 
system equipped with a special viewdata 
colour card which may be available later.) 
Once this choice has been made you pass 
on to the MAIN MENU which displays the 
available options: 

KEY FUNCTION 

1 LOG ON OR OFF 

2 TERMINAL 

3 SAVE FRAME 

4 LOAD FRAME 

5 PRINT FRAME 

6 DOWN LOADER 

7 MAILBOX 

a OPERATING SYSTEM 
Pressing "8" from the MAIN MENU always 
returns you to Dragon Basic, from where 
you can recall the terminal software with 
EXEC, 

To connect to Prestel you select option 1 
(LOG ON OR OFF) and then option 1 of the 
submenu (LOG ON). Next you must dial 
one of the Prestel telephone numbers and 
wait for a continuous high-pitched tone 
(the earner). Once this is heard the modem 



must be connected on line and the screen 
prompts followed to display the log -on 
frame, which asks for your user identity 
and password, Provided that these are 
entered correctly you are now free to 
explore the contents of Prestel. All com- 
munication is carried out using only the 
numbers 0 to 9 and the characters ™ 
(asterisk) and # (hash), and most Prestel 
frames offer a number of choices from a 
menu. Once you know your way around 
the database yoL can jump straight to any 
page by keying, for example. K 800# for 
page 800. (To make life easier for the 
Dragon user, : (colon) can be used in place 
ot " and EKTER in place of #.) 

It is simple to save a complete Prestel 
frame on to a cassette tape with option 3. 
and to reload this frame into the terminal 
again with option 4. Prompts and error 
messages are provided to guide you 
through this procedure. 

Printing 

Provision for production of hard copy of 
Prestel frames is also included on the 
PRINTER OPTIONS MENU. The text con- 
lent can be printed out on any standard 
printer, and if you have an Epson MX or FX 
series printer, graphics can also be easily 
dumped* 

One of the useful features of Prestel is 
the ability to send electronic mail to other 
Prestel users. This has the obvious advan- 
tages of being much faster than the 
old-fashioned methods, not requiring you 
to find an envelope (let alone a stamp of 
the correct denominations), and working at 
any time of the night or day. Of course you 
are limited to communication with other 
Prestel users, although the number of 
these is at last starting to increase as 
interlaces are appearing for many popular 
home micros The MAILBOX MENU is 
simply selected by pressing key 7, and 
displays a series of options: 

KEY FUNCTION 

1 SEND MESSAGE 

2 PREPARE MESSAGE 

3 SAVE MESSAGE 

4 LOAD MESSAGE 

0 GOTO MAIN MENU 

Messages may be typed directly from 
the keyboard, but it is better to create and 
edit your message in advance. In this 
mode the start and end of the available 
message area are indicated by ">" and 
N #" which gives you an area of just over 
500 characters, The keyboard acts as a 
normal typewriter, giving owe '-case char- 
acters unless the SHIFT key is held down, 
and you can move around the field with the 
cursor keys. DOWN ARROW, rather than 
"ENTER" moves you to the next line and 
editing is achieved by destructive over- 
writing of existing text. 

Once the message is complete, press- 
ing SHIFT/UP ARROW returns you to the 
MAILBOX MENU. Messages can be easily 
SAVEd to tape, or reLOADed from tape 
wirh options 3 and 4 as before, whilst 
option 1 allows you to automatically SEND 
your prepares message to any other user 
(if you know their number) Provided that 
you remember to leave Prestel via the + 
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Micro Resources' Preset unit is monochrome only (so dent be footed by this month's front cover - that's artistic ttc&nce) 



< LOG OFF option you will be advised 
of any messages waiting in ihe mailbox. 

Tele software promises to be a growth 
area in the future. After all, what is the 
point in trudging around the shops trying to 
find a copy of a new release if you can 
simply ring up a supplier who can send you 
the program down the line immediately 
(but of course charge you for it at the same 
time!). You select the program which you 
want to DOWNLOAD from a menu on the 
telesoftware pages and then choose the 
DOWNLOAD option on the MAIN MENU 
which searches the header frame for Ihe 
title, Once this has been found you are 
prompted to set up your cassette recorder 



and the download proceeds automatically- 
Each appropriate frame is fetched in turn 
and then saved on to tape as an ASCII file 
(as if you had used lie standard Dragon 
Basic CSAVE"", A command). 

If all goes well and the frames are 
received without corruption then you can 
reload the program from tape with CLOAD 
as usual (and also CSAVE it again in the 
normal compressed format). Comprehen- 
sive error checking is included in case of 
corruption during transmission, and the 
software automatically makes up to three 
attempts lo copy eacii page. In the event 
of severe corruption, an error message is 
displayed, downloading is aborted, and 



you are advised to re-dial Prestel. 

The Micro Resources' Prestel unit is a 
very professional product and the well- 
designed software is easy to use with very 
clear user-friendly prompts. The only reaJ 
drawback to it is the monochrome display, 
but if you are keen on Prestel you should 
perhaps be thinking about buying a dedi- 
cated system instead, it adds yet another 
facet to the possible uses of your Dragon, 
at a reasonable price. Bui at the moment it 
Still leaves you in the old "chicken and 
egg" situation with regard to telesoftware. 
as until there is an established core of 
Dragon Prestel users lo support, there will 
not be any available? ■ 



A NEW, LOW COST, EDUCATIONAL, 
MULTI-PURPOSE INTERFACE SYSTEM FOR 
DATA-ACQUISITION AND PROCESS CONTROL 

DESIGNED AND DEVELOPED TO A HIGH PROFESSIONAL STANDARD FOR USE 
AT HOME, IN SCHOOLS, COLLEGES, UNIVERSITIES, ETC. 

Numerous applications around the home, in the classroom, 
and laboratory. This unit is capable of doing several jobs at 
once but is simple to use and understand. 




Comes as a complete, easy to assemble kit using only 
highest quality components, with a large well-written and 
practical instruction manual. No other external components 
or batteries are needed. 

Learn about the mysteries of microprocessor control, data 
acquisition and general interfacing techniques in a practical 
way using modern powerful semiconductor devices. 

A selection of basic and mac hine- code programs are 
included for the operation of the interface. 



Technical specifications: 

6821 Peripheral Interface Adaptor (PIA), two 6-bit data I/O 
ports with four handshake lines , full use of six internal data 
registers. 

Analogue-to-Digital Converter (ADC), bipolar 8-bit operation 
with 10 ptsec conversion time, handshake control of data 
conversion process, adjustable input voltage range (500 mv 
to 50 v) 0.4% full-scale resolution. 



Extensive application notes and 
rnent are also provided. 



ideas for further develop- 



AVAILABLE MAIL-ORDER ONLY 



PLEASE ALLOW 28 DAYS FOR DELIVERY 



PRICE £39.95 (PLUS 50p P&P + VAT) 



D g la -'o-Analogue Converte r iDAC;. Ln a- - and bipolar 
output modes, 8-bit resolution and internal 2.5 volt precision 
voltage reference, adjustable buffered analogue output 
voltage. 

1 0-bar LED array visual display and power indicators. 
Electromechanical 28v 3a relay. 

ELECTROANALYTICAL 
TECHNOLOGY, 

8 ACCESS ROAD, WEST DERB Y, 
LIVERPOOL L124YN. 



24 Dragon User April 1 984 



Learning to love 
machine coding 

Coming down from high-level languages - 
Stuart Sampson gives an insight into the machine coding world . - . 



WHY DO PEOPLE insist that machine 
code is difficult? Why do experts insist that 
programming should be done in the high- 
est level language possible? What is 
machine code anyway? Let's throw some 
of these phobias out the window and tefl 
the Basic user that he has been using a 
machine code alongside Basic without 
knowing it. 

You don't believe me? Then what sort of 
high level language is: 
PLAY " fc 03;1 ;3;5;6;8; 1 0 ;04:1 " or 
VDU (28,121,0,0,0) or even 
COLOR 2 

A real high level language should recog- 
nise PLAY C MAJOR, or at least accept 
RED, In fact many micros accept Basic 
instead of numbers lo program the micro- 
processor, but still expect the user to 
program the peripherals chips via num- 
bers, ie in machine code. 

Numbering 

It is this use of numbers that gives 
computers, and machine code in particu- 
lar, the reputation of being difficult. The 
very use of the term "code" implies an 
understanding barrier. Say after me 
"machine language' . That's belter, at 
least we can think of French rather than 
Enigma. 

Those who have grown to remember the 
meaning of the numbers used by Basic 
have no excuse for not attempting to use 
machine language. In fact it is less numer- 
ic when you use an assembler — to such 
an extent you don"t even have to remem- 
ber line numbers, you can point to parts of 
the program using meaningful labels? 

However , you do need to grasp some Of 
the principles of the notorious micro- 
processor to get it to sing and dance, (What 
on 40 tegs?) The microprocessor spends 
much of its time like a Post Office sorter, 
putting items into pigeon noles Lets im- 
agine a demonstration model. Prepare a 
rack of little pigeon holes, open both sides, 
and a pile of wooden cubes that fit the 
holes. For a true model of an 8- bit proces- 
sor system the rack should be 256 long by 
256 "nigh, but a smaller one will serve to 
illustrate the principles. We will also have a 
marker to write on the cubes any number 
up to 2SS. 

The numbers written on the cubes are 
the dais, the holes represent memory 
addresses that the processor can attend 
to. To make your model more realistic you 
need to put certain numbered cubes into a 
few rows of holes, then cover them with a 
sheet of glass. This represents ROM. 



Read Only Memory. You can see the 
numbers but cannot change the cubes. 
Other rows must be covered also as there 
is no usable memory in these areas of the 
rack. Open holes represent RAM. Your 
rack is now becoming a memory map. 

You now take the part of the processor, 
let's say lor example a Z80. You start at 
address zero and start reading the num- 
bers. The chances are that this area is 
under glass, and contains instructions that 
form the beginning of the operating sys- 
tem. To get going they may tell you to copy 
some data into RAM. On our model the 
ROM will inform you of an address to find 
the data, in terms of two numbered bbc<s. 
The numbers tell you the count of columns 
and rows to gel to the first cube carrying 
the data. You will write these on a notepad, 
your registers. The instructions will also tell 
you the address in RAM to copy the data 
to, and you note this in other registers, and 
perhaps a count of how much data to 
transfer. Then you are instructed to move 
the data. A microprocessor never moves 
data, it copies it, so you look at the soiree 
cube P write the number on a new cube and 
put it in the destination address, causing 
anything in that hole to fail out the back. 




Ol course we assume the destination is 
RAM. ie read/write memory represented 
by open pigeon holes. If il is not, you 
cannot get the cube in and must discard it. 

We can carry the model further by 
erecting a board behind the rack (spaced 
so cubes can fall when displaced) In this 
board we cut a window and call the area 
video RAM, As the processor puts cubes 
into it the user can see the back of the 
cubes, which carry the character whose 
ASCII code is the number on the front. We 
can also give the user lettered cubes 
which he puts into a pigeon hole repre- 
senting the keyboard. The processor looks 
at this to accept the user's input. 

This model may seem frivolous, but it 
illustrates the principles of memory map- 



ping, ROM, RAM, moving by copying, the 
destruction of data when RAM is written to, 
what happens if you write to ROM, the fact 
that not all the map has useful memory, 
and the action of memory mapped dis- 
plays. With the model in mind let us think 
briefly of the hardware. 

Hard facts 

The processor handles numbers be- 
tween 0 and 255, hereinafter called bytes, 
as on oft signals on 8 wires called the Oats 
bus. It also has 16 wires to select an 
address, called the address bus, and a 
control bus to send signals for read-write, 
etc. The term bus is a collection of wires 
carrying binary signals. Connection to all 
these can be made via the computers 
expansion port, and they go to ROM, 
RAM, sound generators, VDU chips, etc. 

Inside the processor these buses are 
connected to a vast array of microelectro- 
nics , which thankfully can be represented 
as a small number of blocks in a "prog- 
rammer's model". 

At this point one should realise that ail I 
have said applies to the majority of proces- 
sors used in personal computers, but once 
inside the processor one must expect 
differences. However, there are some 
common points: 

• All processors have a register called a 
program counter* which is used as a 
bookmark in the program of instructions, h 
carries the address of the next instruction 
to be obeyed. 

• All processors have at least one Accu- 
mulator. This is where data is stored 
before number crunching, and it holds the 
answer afterwards. 

processors have at least two more 
that are generally used as a 
scratch pad or tor noting addresses in 
some form. 

• All processors have a stack pointer. This 
is used to point to an address in an area of 
memory called a stack. This is an external 
scratch pad in which data is handled on a 
Last-In -First-Out basis. I will be explaining 
the use of this later. 

• All processors have a flag or condition 
code register, which is really a collection of 
YES 'NO memories reflecting the more 
important aspects of the last operatic n. 
The state of these can then be used to 
affect future events. As all useful programs 
involve getting the computer to act in 
response to certain conditions, the use of 
these flags is at the heart of machine 
language programming. 

• Of course all processors have an 
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The mutterings 
of your Dragon 

. . . and teaches you how to understand Dragon talk 



SOME OF US humans tend to mutter 
away while thinking out a problem. Have 
you ever heard a Dragon doing this? 
Wei J, those who claim it uses Wefsh 
haven't got superhuman hearing after all . 
The Dragon mutters in 6809 machine 
code. 

Sooner or later most of us learn that 
microcomputers like the Dragon are just 
a bundle of memory supervised by a 
microprocessor (CPU), with a keyboard 
and video system added on so us hu- 
mans can interfere with it In the Dragon 
the CPU is a 68Q9E, and this has its 
particular language for its thoughts. 
Other micros have Z8Qs, 6502s or other 
CPUs, each with its own machine lan- 
guage 

"What about Basic?" I hear from the 
back row, "What about Forth," I answer, 
"or any other high level language for that 
matter." 

Basic speaking 

Micros are "'taught" these languages, 
just as we learn our way of translating 
thoughts into words. The Dragon is 
taught Basic at birth, by having some of 
its memory filled with a permanent dic- 
tionary, the Basic interpreter in ROM. It 
can use Forth if you teach it so by loading 
in a Forth compiler into RAM. Some 
business micros have no high level lan- 
guage, all they know when switched on is 
how to read a disk. 

Back to Basic, and your Dragon's 
mutterings. What would you hear when it 
is running a Basic program? 

Let us take an example where you 
have destroyed an enemy ship in a game 
and have scored 200 points. You are 
player 1 and your score is variable 31. 
The program may say: 
500 IF HIT = 1 THEN GOTO 600 
600 SI = S1 + 200: PRINT S1 
The English gist of the Dragon mutter- 
ings will say: 

• Find line 500: first token is IF: look for 
this in KEYWORD list: It does feature 
therefore no syntax error: it is in nth 
position: look up nth director address: 
goto this routine: expect expression: ex- 
pression found so no error: look up HIT in 
variable names table: found so no error: 
find corresponding value: should equal 1 : 
true so search line for THEN or GOTO 
taken: THEN found so no error: read next 
token: GOTO read: search keyword list: 



GOTO found so no error: look for routine 
address: execute: evaluate 600 
• Look for line 600 in program statement 
table: first character not token so try 
LET routine: Look for SI in variable 
names: found so no error: next character 
is = so no error: expression follows so no 
error: look for S1 in variable names: 
found so no error: read va!ue: next 
character is + so evaluate 200 and goto 
ADD routine, store answer as new value 
for 31 : look up PRINT in keywords: found 
so no error: find routine address: is 
following character a quote?: no h so 
numeric expression expected: goto eva- 
luation routine: look up S1 in variable 
names: found so no error: find cursor 
position: call decimal conversion routine 
for first digit: write to screen memory at 
cursor position and advance one: repeat 
tail number written; read program state- 
ments for next line. 

11 What's all this token business?" I 
hear from :hc back row again. Well, most 
micros handle data as Bytes: machine 
language is bytes, characters are bytes, 
numbers are combinations of bytes. A 
byte is a numericai unit with a value from 
0 to 255, In the case of characters, the 
ASCN code is used which allots numbers 
up to 128, leaving 128 possible values 
free. When storing a program the Dragon 
uses its keyword table to recognise Basic 
words and converts these to tokens of 
values 128 through 255, which act as 
shorthand saving space in the program 
statement table, that is to say yoL r pro- 
gram in RAM. 

In spite of this shorthand, the Dragon 
has to look up what to do every time it 
sees a keyword, and keeps on checking 
for errors, so Basic is slow. 



What would happen if you could break 
in on these mutterings and tell the Dra- 
gon what to do in its own language? Let's 
say to it: 

• Read from workspace 1 (HITJ: com- 
pare with 1: if equal set accumulator to 
200' and goto score increase routine. 

• Add into accumulator contents of 
workspace 2 (S1): store into workspace 
2: fetch cursor position: derive decimal 
digit and store a! cursor: advance cursor 
and repeat till number complete. 

This is a lot quicker and shorter be- 
cause you told the Dragon directly what 



to do, it does no looking up, and no error 
checking. But if you told it wrong, beware 
the consequences. 

However, the actual instructions you 
give are a string of numbers, which 
have no meaning to the average compu- 
ter literate mortal, nor to a Vic20 or a 
TRS-B0 Model 3 n whereas the Basic 
version would. It's pure Dragon mutter, 
but there are ways of making it more 
intelligible. 

"What do interceptors, compilers, 
assemblers and monitors have in com- 
mon?" 

"Well, they are machine-code prog- 
rams to help you write programs, and 
they are all things the beginner should 
have no need to be aware of to pursue 
his programming. " Let's look at their 
uses, advantages and disadvantages. 

The Dragon has a Basic interpreter 
that tells it how to go about executing a 
list of Basic statements. It reads them, 
looks up what to do, informing you of 
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errors, and executes some standard 
routines in consequence, without ever 
learning or improving Ihe program. It is 
ideal lor program development, as you 
get immediate response from what you 
do. 

If you h a Basic compiler you would 
have to write your prog ran then compile 
it before it could be run. The compiler 
does all the looking up once, converting 
your text into a list of machine-code 
routines to be executed in order at a later 
date. It checks for errors and you have to 
correct them and compile again, until you 
have a proy T arr without any ll l don't 
understand" errors. You might still get 
"run time" errors, eg division by zero, 
which might be detected by the run-time 
supervisory program supplied with the 
compiler. The compiled program runs 
faster and more efficiently, but is still 
limited by the structure of Basic. 

Assemblers 

Several assemblers can be bought for 
the Dragon. An assembler accepts 
assembly language rather than Basic 
and produces a machine code result. 
Assembly language is really sugar co- 
ated machine code Each machine code 
instruction is expressed as mnemonic, ie 
a word you can remember more easily 
than a number. You write them in order, 
without regard to line numbers as refer- 
ence points, but by including labels you 
can show the execution where to go 
when it needs to go out of sequence 
You can give values to numbers and 
strings and refer to them by names, but 
even so your program needs to tell the 
CPU what to do at the level of simplicity 
of its own language. 

A monitor is your access directly to the 
memory. You must write numbers into 
the memory cells directly. You can write 
machine language or data. A monitor is 
also needed as a run-time supervisor for 
testing machine language programs, 
either entered as numbers or via an 
assembler. It can diagnose the state of 
memory and CPU registers after a run s 
just as you might put STOP in a Basic 
program, run it and print out the variables 
to corner a bug. 

So we have four levels of programming 
difficulty, each giving a bit of extra per- 
formance: the interpreter being the most 
accessible; the compiler allowing Basic 
to execute in machine code form, once 
debugged; the assembler giving a more 
accessible way of entering machine 
code; and the monitor which is needed 
to test machine code and can accept it in 
numeric, usually hexadecimal form 
"Hexa- what?" from the back row. 
"Hexadecimal is just a way to express 
a byte in two characters, for four-toed 
sloths who can count on both hind and 
f 0re f ee t, or us if we take our socks off 
and ignore thumbs and big toes. Label 
your fingers and smaller toes from 0 to 9 
and those left over A.B.C.D and F. Now 
rather than counting up to 99 in two goes, 
we can reach FF, ie 255 in decimal/' 



"You said each stage gives extra 
performance. How does writing on a 
monitor improve on an assembler? 11 
asKs the bright one at the back. 

"Not a lot, really, but if you have limited 
memory in which to keep assembler, 
monitor, your mnemonic list (called source 
code) and the machine language (object 
code), you can't tackle the big stuff. 11 

"What's the answer then?" 

"WelL in hex it's 2A n for those who 
read English SF, but sehousiy : it de- 
pends on your ambitions. If you are out to 
write real-time games for the market, I 
would advocate really getting to grips 
with machine code and find a monitor 
with full be i Is and whistles. There is at 
least one which accepts mnemonics 
singly and works out displacements, so 
you get some assembling without clog- 
ging three-quarters of the free space with 
source code 11 

11 Where do disassemblers fit in?" 

"These help you out of the hexadecim- 
al blues. They can recreate assembly 
language from object code, but of course 
they cannot invent the imaginative labels 
you might have used to find your way 
round the original. Bad cases of hex 
blues happen when you get used to 
assemblers and then you have a bug that 
forces you to examine memory with the 
monitor.' 

£< Are you seriously recommending 
learning 6809 code in hexadecimal 
form?" 

"Not outright, but it comes with use if 
you let it, just as with any foreign lan- 
guage, even Welsh I suppose! I learnt 
Z80 code, and have now got a good 
grounding in 6809 with a little help from a 
crib or two, and being able to read it off a 
hex dump display certainly helps in times 
ol trouble. Also writing in hex saves a lot 
of typing, and you can see much more of 
it in a screenful/' 



Masochism? 

"You must be one of those Masochist 
Macho Wiachinecodists then, that serious 
programmers despise when then advo- 
cate using the highest level language 
possible." 

" Agreed. Their technique is great for 
complex business problems. Heavy 
arithmetic is a pain wnen the greatest 
accomplishment of the 6809 is to multiply 
two unsigned bytes together, and reada- 
bility counts for a lot. But somebody has 
to write interpreters, operating systems 
and the like, and the public like games," 

' 'We're told Basic is an unstructured 
language, what about machine code?" 

"Machine code is as structured as a 
piie of bricks, but you can build how you 
like. Structure implies form, ie limits. 
With machine code you can write smafi 
routines, link them into larger ones, and 
them into a whole, or you L:ar ; start at the 
beginning and try to reach the end with 
as little deviation as possible, it s your 
choice." 

Try a bit of Dragon muttering, it s 
worth it." ■ 



M instruction decoder and ALU. The latter 
is responsible for arithmetic and logical 
operations, coming between the instruc- 
tion decoder and the accumulators. I use 
the plural because all processors use a 
temporary accumulator as well as the main 
one. The programmer need not worry 
too much about these last circuits on 
his model. 

Vital knowledge 



What the programmer needs to know to 
program in a processor's machine lan- 
guage falls into three main parts: 
The processor's instruction set the voca- 
bulary. 

The processors internal memory layout 
the regtst&rs. 

The computer's memory map, 

You will also need to know a bit about I/O 

(Input/Output) which covers Keyboard, 

joysticks, graphics, sound, cassettes, etc, 

most of which form part of the memory 

map. 

The otner concept you need to get 
straight is the use of the byte. A byte is a 
whole number between 0 and 255, and 
consists of eight bits, which can be t or 0. 
The byte is the smallest unit of data the 
computer uses, and can be likened to a 
figure in a number. Our figures can range 
from 0 to 9, and to represent larger 
numbers we use two figures, multiplying 
the first by 1 0 and adding the second, and 
so on with further figures. The computer 
does this too, but with numbers to the base 
256 it needs very few bytes to cope with ' 
the biggest numbers we ever need. 
Addresses are just two bytes and range 
from 0 to 65.535. 

In fact we find that for many programs 
we rarely bother with more than two bytes 
at a time, particularly in machine language, 
The byte is very versatile, it can represent 
many things, such as: 
A boring old number 
A text character 
A graphics character 

A colour, or even "paper and ink'' colours 
together 

A group of picture elements in hi-res 
graphics 

A graphics point co-ordinate 
A machine language instruction (or part of 
one) 

The operations that can be performed 
on t'lesa ^ytes t-re callac B bil o^eral ons. 
They fall into three main groups: 
Copying to transfer — LOAD - Memory to 
Register. STORE = Register to Memory, 
TRANSFER = Register to Register (in 280 
parlance all are called LOAD) 
Single byte operations — INCREMENT, 
DECREMENT, NEGATE, COMPLE- 
MENT, SHIFT, ROTATE, etc 
Two byte operations — ADD : SUBTRACT, 
AND r OR, EXCLUSIVE OR, COMPARE. 
Single byte operations can be done on 
bytes in registers or memory in isolation. 
Two byte operations almost always are 
done with one byte in the accumuMorand 
the other in a memory or, lor "80" type 
processors, in a register, The result is to 
be found in the accumulator. 
All processors can also do 16-bit +■ 
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What's your best source 
of information on 
color computing? 




Now you ean improve your color computing skills, . 
and it's easy to do, HOT CoCo gives you more practical 
information on the Dragon* than any other publics- 
tiom Nearly 150 pages a month! 

Every issue is packed with exciting new things for 
you to do. We won't waste your time with Filler stories. 
You'll get instructive columns: 

•Elmer's Arcade— enjijy old-fashioned arcade 

style games on your computer 
•The Basic Beat — learn everything you need 

to program in Basic 
•The Educated Guest— discover how to use 

your computer as a teaching tool 
•Doctor ASCII — get answers to your 
technical questions 

•Graphically Speaking — create eye-catching 
designs that add appeal to your programs 
You also get a dozen easy- to- understand articles every 
month. Games . utilities, programming techniques . . . 
tutorials. . graphics. . education, hardware projects. 
They'll help you expand what you can do. And complete 
program listings show you how to use what you learn, 
That's not all. HOT CoCo saves you money too: 
•Candid reviews help you make every 
purchase a sound investment 
•Informative ads let you comparison-shop 

from home, 
* New -product announcements tell you whafs 
available before it reaches the stores. 
WUh all this at your fingertips, your subscription 
could pay for itself with one wise purchase. 

And HOT CoCo is risk-free. If you don h t like your 
first issue, just write "cancel" across the invoice and 
return it to us. You won't owe a thing. 

Subscribe to HOT CoCo today. Twelve big issues are 
only $44,97 (US funds drawn on a US bank). Simply fill 
out the coupon below and return it right now to: HOT 
CoCo Subscription Dept., PO Box 975, Farmingdale, 
NY 11737, USA. 




1 DragOn is g rt&ftered trademark &f £Jj0jgpN Data I_£jJ. 

YES! Help me improve my computing skills* Send me 
12 issues of HOT CoCo for $44.97 (US). I understand 
that with payment enclosed or credit card order I will 
receive a FREE issue, making a total of 13 issues for 
144.97 (US). 

Cet a 13th issue FREE when you enclose payment or 
charge it on ytmr Mastercard, Visa, or American Express, 

□ CHECK/MO □ MC □ VISA □ AE 
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4 addition^ though in some it might be 
confined to deriving addresses, and all can 
perform some form of 16-bit transfer, albeit 
as two adjacent bytes, 

I have now listed all but one group of 
operations of the average processor, and 
you might be excused for wondering what 
all the fuss is about, in fact you might 
wonder how such simple operations can 
result in the marvels your computer per- 
forms, particularly when loaded with a 
machine-code game program. The answer 
lies partly in the group we have yel to 
discuss, but the main reason is the tireless 
speed at which the operations are done. 
Just think that every time your cursor gets 
to the bottom ol the screen scrolls, and the 
processor has to read every individual 
character and write it to the line above. Do 
you perceive it as taking time? 

I have said that all programs of any 
value require the computer to choose a 
course of action as a res Lilt of a previous 
operation. Normally the processor reads 
instructions from the program and exe- 
cutes them in order, using the program 
counter {PC) to Follow the sequence. Sup- 
pose some operation upsets the progres- 
sion of the PC, and loads it with a new 
value. The next instruction will be read 
from a different part of the program and a 
JUMP or BRANCH operation will have 
occurred 

This may mark the end of a particular 
sequence or routine, in which case the 
jump will always happen, but all proces- 
sors have the ability to perform conditional 
jumps or branches- When one of these is 
encountered the progression is only dis- 
turbed if a particular flag is set or cleared. 
This of course depends on the result ol 
some past operation. 

Flying the flag 

There are four flags that form the main- 
stay of conditional branching, and it is vital 
to know which are affected by which 
operations. The simplest is the zero flag. 
This is set when the result of an operation 
is zero, and often marks the completion of 
a sequence of loops, or that a particular 
condition is met. having compared two 
bytes and finding they are the same. From 
this derives the terminology of some pro- 
cessors — 11 BRANCH IF EQUAL" mean- 
ing "if the ZERO flag is set". 

The carry flag marks carry or borrow in 
arithmetic operations, just as we do with 
our sums. This can be incorporated in the 
next arithmetic operation or used to control 
a branch. Carry also holds the bit shoved 
off the end by shift operations. 

The minus or sign flag reflects the state 
» of Bit 7 of the result, which is understood to 
mean negative if we are dealing in signed 
arithmetic. Rather than regard a byte as a 
number between 0 and 255, this notation 
allows it values between -128 and -1-127, 
and the upper bit is set for negative 
numbers. 

Unfortunately the minus flag can be 
misleading, for instance if we add -h 1 15 to 
+ 125 we get +240. However, the byte 
representing +240 in normal notation has 
iis jpper bit set to 1 , and would appear to 
be negative (-16) in signed arithmetic. To 



cope with this, processors have an over- 
flow flag, that warns that the minus flag is 
lying if it results from a signed arithmetic 
operation. 

Conditional jumps are at the heart of the 
program structure, and usually harbour the 
bugs in your program Either it jumps for 
the wrong condition, or to the wrong place, 
sometimes missing a valid instruction 
altogether causing a self-destructive 
crash. This is where many take their bai 
home and return to Basic, with its now 
comforting error messages. 




Another variety of jump type instruction 
involves subroutines. These are jumps 
that divert to a much used part of the 
program and expect to return \o the main 
sequence where it left off, exactly the way 
GOSUB works in Basic. In order to do this, 
the address of the next instruction of the 
sequence has to be stored before the 
value in the PC is replaced to cause the 
jump. This is where the stack comes in. 

The stack is RAM used as a fast 
dumping ground where data is stored and 
retrieved on a sequential basis, Last-In- 
First-Out. It is managed by the stack 
pointer, which holds an address that auto- 
matically points to the most recent data put 
into the stack. The stack can be likened to 
a spring-loaded pi ale dispenser, or rifle 
magazine — if you put something in. you 
have to remove all you put in after it to ge: 
it out again. 

In the case of subroutines, the jump or 
calt stores the address of resumption, the 
return address., on the stack. When the 
subroutine is finished, the return instruc- 
tion withdraws the return address from the 
stack and puts it back on the program 
counter, causing execution of the program 
where it left off. In many cases you may 
want to preserve the contents of some 
other registers from destruction by the 
subroutine. The stack can be used for this 
too: you push the register contents into the 
stack, a store operation under manage- 
ment of the stack pointer. To retrieve them 
a pop or pull is used (as suits your 
processor's parlance, some seem to have 
a stronger spring than others?). 

We can go a little further before the 
character of the processors stops us talk* 
ing generally, and cover addressing 
modes. These do vary from one processor 
to another, but there is the effective 
address, which just means that 16-bit 
value that squirts out of the address bus 
when accessing memory. The 6809 lets 
the programmer grab it as a value, others 
just use it to select memory. How the EA is 
derived depends on the addressing mode 



of the instruction, and is always derived 
from register contents directly or indirectly. 

The simplest form of "addressing 
mode" does not involve an EA at all, as it 
covers operations on or between internal 
registers of the processor, and Is some- 
limes called implied or inherent. The regis- 
ter identification is implied by the code 
used for the instruction itself. 

The next simplest is the immediate 
mode. Here the data is built into the 
program immediately following the instruc- 
tion code (op-code). No store or single 
byte operations are allowed in this mode 
as they would affect the program itself. 
The EA in this case is derived from the 
contents ol the program counter. Some 
16-bit operations can also be immediate. 

Extended addressing is where the 
address rather than the data follows the 
op -code, so the processor has an ex- 
tended operation to do. 

Some processors take this one stage 
further, extended indirect The data found 
as above is actually the address to find the 
data you want. In fact some processors 
boast indirect versions of other modes as 
well and life can get very confusing to 
those without a dear head. 

The push/pull/ pop operations can be 
thought of as a special addressing mode, 
deriving its EA from the stack pointer. It 
allows data transfer only. 

Registering 

AN processors have some register 
addressing modes, where the EA comes 
from a register other than the PC or SP, 
These are most useful for table and screen 
processing. Most processors have simple 
register addressing, and a version called 
indexed addressing where the EA is the 
register contents modified in some way. 
The most common is where the op-code is 
followed by displacement data which is 
"added" to the register contents to form 
the EA. This mode can be used for the 
screen scroll: the register holds the 
address of the character to be moved, and 
it is loaded into the accumulator using the 
register addressing mode. The character 
is stored one line higher using the indexed 
addressing mode with a displacement of 
minus one line's worth. The register con- 
tent is then incremented to point to the 
next character and the process repeated. 

We now know something about what the 
processor can do, and how it knows what 
to do it to. We have both dimensions of the 
processor's instruction set. We also know 
that each instruction is provided as a byte 
(or sometimes two bytes) in the program, 
often followed by data, displacement or 1 
address, and how the program counter 
keeps track of progress through this jungle 
of numbers. But how do ivecope with the 
jungle? 

This is not obvious on many home I 
micros, and seems to present another 
barrier to machine language programming. 
Often we need to buy extra software just to 
bypass the Basic interpreter in order to 
speak to ihe processor direct (see the 
accompanying article). It's as bad as a 
boss surrounded by secretaries telling you 
he s busy. ■ 
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DF.GID5 sti:p IhR braids removing 
lead sJnieKJs 1o release Ihe banits 
WHlCfl AIM destroy IhC world, 

£6.95 



CHESS 8 selectable leveis i>1 
cursor conlrol of nwv*F. supports 
Casllng and En Passant. 



£7.95 



MISSION XK1 ^new 




MAURICE MINOR CHiC lor a quiel 
drivt m ytiur Morns Miwt y«j in- 
adverlen?ly wander urm a race Uatk 
and liml yfliirseH m Ihe middle -a1 a 
Grind Pris! 

£6,95 



VULTURES: [jalajrian-lype game in 
which a Hack dI vult^rss fliiard their 
agus. Jutsi wJien you tn nk you've 
killed them all. 1he eggs haich' 

£6.95 



BONKA: Climh Ihe lanVJers aid 
hales Ed trap ihe "Neames - before 
ihey hill jrou. 

£7.95 




You are the commander d 1he SS Export, on a dangerous mission 
cotfe-named KM. You' orde^i are to land on Lhe plar*L Zyphon in order 
(o collect liquid Zyph erne urn. a Fuel much-naedad tar your planat'B apace 
llsel. Program i& hampered, however, by Zpphon'? only moon, Zaxos. 
sltv* y breaking up. creatirtcj an ever-increasing band d asteroid which 
Circle lbs planet Another protlem mKjiL your lander camesonly a limited 
quantity oF 1uel. Once thia i& jsed you no longer have any upward thrusl 
whilsl lending. On 1he return journey lo your molher srip you can blest a. 
way rnrnucjh ^he asteroids *Hh your phaser. Another superts arcade -Sly I* 
game witTi animaied high rescHutkm colour graphics and sound. 

Joystick -or keyboard control, Hell of Feme, Bonus, points lor screen 
deer and speaal Pause feature (freezes 1h-e panv? while you lake a rest 1 1 
Supplied on cassette 

£6.95 

Coming Next Month — SKYJOUST 

J. Morrison (Micros) Ltd 
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* Congratulations Terry Feam * 

Terry Feam of Camberley in Surrey, after 
months of endeavour is the very first of 
the thousands of intrepid Crusaders to 
reach the seventh and final screen. It can 
be done! You can make the attempt for 
only £6.95. 



Ail orders despatched fry return t$i oass 
Callers and Trade entries rtefoowe 
Available from SPECTRUM and other good software dealers 

OEPT DU434, 2 GLENSDALE STREET, LEEDS LS9 9JJ 
TELEPHONE (0532) 480987 



SPRITES FOR THE DRAGON 

Merlin's Sprite Magic offers a whole host of new features for the Dragon 

Up to 1 28 sprites. Size up to 40 x 40 in mode 4, even larger in other modes. Sprite magic uses the 256 x 192 grid for screen 
addressing. Sprites are programmable for joystick control and/or keyboard control. Sprites may be defined as missiles fired 
from other sprites in response to fire-button or keyboard. Sprites may be programmed to rebound (like a bouncing ball), or 
wrap round, or disappear automatically when they get to the edge of the {user defined) screen. A wide range of commands 
and functions offers comprehensive control of speed, direction, screen edge behaviour and collision detection. 

Animation is easily implemented with DRWG runction which swaps (he drawings being used for sprites and they needn't 
even be the sarre size 

Some of the commands are exceptionally powerful ... MOVE n moves a single sprite, MOVEn.n moves a block of sprites, 
MOVEM moves all the sprites. All the MOVE commands observe the individual direction, screen-edge, joystick and keyboard 
instructions for the various sprites. The REPORT f unction reports how many have crashed. The HIT function reports crashed 
sprite numbers. 

Sprites are npn-destructive i.e. they do not leave a "trail". They"re fast and they're efficient and they're easy to use. 

The Dragon now has its very own BEEP command. This one, however, offers a range of 15 pre-programmed gunshots, 
explosions, sirens, laser sounds and the like. You can also program your own ... BEEP (six parameters) lets you generate 
the kind of noises you have heard on other high quality software. 

Keyboard handling has had some attention too . . . optional auto-repeat, INKEY function returns ASCII code, KEY function 
does the same, but waits for a keypress. CLEAR key clears hi -res screen and homes the print cursor. 

We have also included a couple of routines to provide text on the hi-res screen . . . in all 5 PMODES with enhanced cursor 
controls providing relative a$ well as absolute positioning, PAGE command, HOLD command (to fix headers or graphics), 
COLOUR command changes text foreground and background colours etc. The hi-res screen is used just like the Basic text 
screen, including editing. You can also re-define the character set using the friendly new command CHR(n)- eight row values. 

Sprite Magic requires absolutely no knowledge of machine code, The comprehensive manual describes the new Basic 
commands in full, with lots of examples. As well as the documented demonstration program, the cassette includes Character 
and Sound Generators, Mate in two (yes you can!), Shooting Gallery and Breakout. Price £17.25 all inclusive. 
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93 HIGH STREET, ESTON, CLEVELAND 
Tel: (0642) 454883 
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Moving up 
with OS 9 

Keith and Steven Brain reveal the ins and outs of OS9 



AT LAST Dragon Data's long-awaited OS9 
disk operating system and range of associ- 
ated software have arrived on the scene 
as part of a deliberate policy of moving 
"Up-market' into the small business and 
professional sector where Dragon Data 
sees an expanding user-base. 

It remains to be seen whether small 
businessmen can be persuaded to part 
with their hard- won cash for such business 
aids, but at the same time the arrival of 
OS9 is a major step forward for the 
computer enthusiast who wants to 
squeeze the most out ol his Dragon. 
Certainly Dragon Data's pricing policy 
seems to be firmly based on the "pile it 
high and sell it cheap' 1 axiom on which 
Tesco was founded, and in comparison 
with many professional programs for other 
micros its software prices seem to offer 
extremely good value. 

A serious system 

If Sir Clive hadn't thought of it first (as 
usual), we would be templed to say that 
this step was a "quantum leap" for the 
Dragon as it effectively transforms the 
micro from a sophisticated toy into a very 
serious machine. 

The OS 9 operating system is the key to 
the expansion of the Dragon's potential 
and to fuNy understand the significance of 
this development it is necessary to consid- 
er how a computer carries out instructions. 
In the standard Dragon 32 or 64 the 
"operating system b \ which contains the 
commands understood by the computer, is 
contained within the Basic ROM. If the 
Dragon DOS disk system is added further 
systems routines are included in ROM in 
the cartridge. All of the routines in these 
ROMs are actually included in the memory 
map at all limes, whereas with a totally 
disk-based operating sysiem all of the 
routines are on dish instead, and these are 
only loaded into memory as and when 
required. The immediate advantage of this 
is that you can have a much more compli- 
cated operating system without losing 
much of your precious RAM, 

039 is a sophisticated management 
system which enables you to gel much 
more from your Dragon. As it was de- 
Signed by Microware Systems Corporation 
in collaboration with Motorola (the design- 
ers of the 6809 CPU), it is an extremely 
efficient product which uses the capabili- 
ties of the 6809 to maximum advantage. A 
major difference between the 6809 CPU 
and lesser microprocessors is that it sup- 
ports H "position-independent-code (PIC)" 
which means that routines can be loaded 



and run at any point in memory. Thus the 
available memory can be used much more 
efficiently, and several programs can be 
present simultaneously. 

In practice OSS carries out all of the 
housekeeping for you automatically with- 
out any need for intervention from the user 
(unless you attempt the impossible). Nor- 
mally modules are loaded as squired and 
then deleted from memory once their 
usefulness is ended, but where modules 
are called repeatedty these can easily be 
locked into memory to save time. A sub- 
stantial OS9 Operating System User's 
Guide is included and an OSS Program- 
mers Manual (unseen as yet) is listed at 
£19.95. The details of OS9 are too com- 
plex to explain in the small space available 
here so we will try to give you the flavour of 
ihe system and point out what we feel are 
the most significanl features as far as the 
Dragon implementation is concerned 

To run 059 you need a Dragon with 64K 
of RAM and a Dragon DOS disk system. 
When you use OS9 you turn your Dragon 
into a 64K "soft machine" and switch out 
both the standard Basic ROM and Dragon 
DOS, although you need the latter to set 
this process in motion. You turn on the 
Dragon as usual and when the Dragon 
DOS logo appears insert the OS9 system 
disk and enter the command ''BOOT 11 , 
which loads the essential control modules 
into memory and sets up 64K of RAM. 
These essential routines are concerned 
with items such as input/output [I/O) man- 
agement, disk control, keyboard scan, 
video display, printer and real time clock, 
Al this point you nave 48K of memory still 
free for use. 

The ll shell" is the part of 0S9 which 
accepts commands from the keyboard and 
acts as the interface between you and the 
rest of OS9. Whenever the shell is wailing 
for an input the ll 0S9" prompt is shown at 
the siart of the next line. The command 
line always starts with the name of the 
program to be run (which can De one of 
several different types) and once the line is 
entered the shell searches for this name, 
first in memory, next in the "execution 
directory", and finally in the user's "data 



There are many similarities between 
0S9 and Unix, and path lists are an impor- 
tant concept. These are descriptions of the 
route to be followed by a command and 
are somewhat similar to the 11 file names" 1 
used by other systems, except that they 
frequently consist of a list of names rather 
than just a single name. Multifile devices 
(like disks) store data in separate fifces 



which have names that are entered in a 
"directory file . When a new disk is first 
form ailed a M root directory" is created 
automatically, and sub-directories are 
formed beneath this in a tree-structured 
hierarchy. 

For example, Ihe root directory of the 
standard OS 9 system disk contains seven 
files: OS9Boot, CMOS, DEFS, SYS, start- 
up, RUN32 and RUN51, and the CMDS 
directory contains a further series of files 
which contain the modules for 47 indi- 
vidual OS9 commands. It is sometimes a 
nuisance to have to specify a complete 
pathlist to call up a particu lar file, but this is 
often unnecessary and only a relatively 
minor irritation. 

The default startup file uses the normal 
Dragon text display, with upper-case let- 
ters only, but both upper and lower-case 
(inverse) can be called with "-UPC"\ with 
or without shift-lock. A number of control 
functions can be called by codes or via the 
"Clear" key, and a fcl type-ahead" buffer 
operates except when the disk drive is 
running„ An alternative video driver pro- 
ducing a 51 column by 24 line true upper 
and lower case display can be called by 
M 9G51", However, although preferable, it 
does eat up GK of memory. 

Modes and codes 

Two hi-resolution graphics modes are 
supported (- PM ODE 3 and 4) and codes 
are available to produce the equivalents of 
PMODE. COLOR, PSET ? PRESET, 
POLS, MOVE, LINE and CIRCLE. But the 
very useful DRAW, GET and PUT are 
notable by their absence. Joystick values 
can be called via assembly language 
system calls. 

OS9 has a unified I/O system in which 
transfer of information takes place in the 
same way regardless of the hardware 
device involved. This means thai I/O can 
easily be redirected to alternative devices 
without having to alter the program, (For 
example, to divert oulput from the screen 
to the parallel printer port all you need to 
do is to add ">/P" to your execution 
command instead of changing every 
occurrence of "PRINT" 1c "PRINT#-2",) 
This also means lhat programs are highly 
portable from your Dragon to any other 
computer using the 6809 CPU. The 
"ACIA51" module redirects input or output 
to (he serial port, and this can be used, for 
instance, to drive a serial printer or to 
transfer data from another device (such as 
another Dragon). No cassette driver- 
routines are provided. 

If more than one program is entered on 
the same line, separated by semicolons, 
then these programs will be executed 
strictly in sequence. The second kind of 
separalor is the ampersand (&} which 
denotes - concurrent execution (two or 
more programs running simultaneously). 
Much of the time the CPU is simply wasting 
for some inpgl and the efficiency of OS9 is 
much enhanced by "timeslicing" which 
allows different processes to share CPU 
time and other resources, 

Management is carried out aulomatical- 
ly but specific priorities can be applied to 
different processes if desired. As sn^ 
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A example entering tL DIR>;P&"' will show 
a process ID number (for example, 001), 
start to print out a directory to the printer, 
but immediateiy return the OS9 prompt so 
that another command can be entered. 
The final type of separator (!) sets up 
"pipelines ' between concurrent programs 
so that the output from one automatically 
-becomes the input for another with perfect 
synchronisation, 

Ownership 

OS9 will support timesharing between a 
number of terminals and the LOGIN com- 
mand can also be used on the standard 
system to check for the correct password 
before entry is allowed. Every file has 
ownership and attributes which determine 
who may access the file and how it may be 
used. The current user number rs auto- 
matically added to the file, and execution, 
reading and writing can be restricted to this 
user. Finally we must mention the OS9gen 
and Cobbler commands which allow you to 
change the system boot configuration to 
suit particular applications. 

Undoubtedly OS9 is a very valuable 
tool, the power of which is well demon- 
strated in the applications software de- 
scribed below. 

Basic 09 is described as "an enhanced 
and structured Basic language program- 
ming system specially created for the 6809 
advanced microprocessor used by the 
Dragon computer". In fact Basic 09 is 
rather a Basic-Pascal hybrid with an odd 
bit of Fortran thrown in for good measure. 
One very important feature is that il has an 
interactive compiler which gives it the 
speed of a compiled language and the 
ease of use of an interpreted language. 

Although Microsoft's Color Basic (the 
standard Dragon version) is extremely 
easy to use and is noted for its excellent 
graphics commands, it was not written for 
a particular processor whereas Basic 09 
was especially written to exploit the full 
potential of the 6809. Basic 09 is fully 
compatible with other programs running 
under OS9 so that you can use it to 
process fries produced with the database 
package RMS, Stylograph and others. 

Basic 09 is made up of some 22K of 
code and on startup 4K is reserved for 
workspace, although this is easily changed 
with MEM up to a maximum of about 24K. 
On startup it is in SYSTEM mode where 



you can interact with 059 end control the 
workspace environ ment. Programs are 
written and amended in EDIT mode, the 
language is fufly structured, and programs 
are written as procedures where line num- 
bers are optional. A syntax check is 
automatically made at the end of each line 
and In addition a further error check is 
performed when the procedure is com- 
plete. Provided that no errors are found the 
program is immediately compiled to in- 
termediate ("H code which is executed by 
run-time routines. 

When an existing procedure is edited it 
is automatically decompiled and the "I- 
code address" of each line is printed out 
so that the position of errors can be easily 
located. Program listings are automatically 
"pretty printed" to show nesting, A wide 
range of editing commands i nduomg 
search, change and renumber) are pro- 
vided. Standard control structures are sup- 
ported, in addition to WHILE . . DO 
REPEAT ... UNTIL, LOOP END- 
LOOP, IF ... ENDIF and ON ERROR 
GOTO are supported. 

Programs can be simply RUN by name 
or AUTO-RUN allows immediate execu- 
tion after loading. If errors are found then 
these are dealt with in the comprehensive 
DEBUG mode. In particular BREAK allows 
you to set up breakpoints, STEP executes 
a procedure one source statement at a 
time, and STATE lists the nesting of alf 
active procedures. TRON turns on trace 
mode where the compiled code of each 
equivalent statement line is reconstructed 
Lo source statements and displayed before 
the statement is executed. 

The PACK command allows you to 
further reduce the size and execution time 
of your program by forcing another compil- 
er pass which removes names, line num- 
bers, non-executable statements and so 
on. But once the procedure is in this form it 
cannot be edited, debugged or reloaded 
no the workspace, although the code ca T i 
be run from OS9 at any time and is secure. 
Speed-up in the order of 10-30 percent is 
claimed, but that rather depends on how 
much unnecessary material there was in 
the original version 1 

A Graphics Interface Module ( ,l GFX") P 
written in assembly language, is provided 
to give easier access to the hi -res facilities 
described under OS9 itself. lr\ addition to 
the facilities mentioned previously there 



are GLOC [returns the address of the 
video display RAM), GCOLR (-PPOINT) 
and JOYSTICK (as Color Basic). No 
sound capabilities are included (apart from 
BELL). 

OS 9 has very powerful mathematical 
functions and nine-decimal -dig it, 40-bit- 
binary floating point arithmetic, 

The TYPE statement can be used to 
produce a new user-defined data type 
which may mix the standard data types. As 
well as the normal Boolean operators 
(NOT, AND, OR and XORJ bit-by-bit logic- 
al operators are provided (LNOT, LAND, 
LOR and LXOR}, Other functions include 
MOD (remainder), ADDR (memory 
address of a variable, array, or structure 
name), SIZE (size of a variable, array, or 
structure name). ERR (code of the most 
recent error), DATES (current date and 
time), and TRIMS (removes trailing spaces 
from a string). The useful INKEYS com- 
mand does not appear in the manual 
(except as an assembly listing) although in 
fact it is actually present in the CMOS 
directory. 

Files and \fO are dealt with in typical 
unified OS9 fashion. INPUT, PRINT 
PRINT USING, CREATE, OPEN, CL03E> 
DELETE, READ and WRITE are self- 
explanatory. GET and PUT statements are 
completely different from their Microsoft 
pseudonyms and read and write fixed size 
binary data records to files or devices 
whilst SEEK changes the file pointer. They 
are the primary I/O commands for random 
access and can be used to deal with 
individual records o r whole data struc- 
tures. As they use the same binary format 
as the actual disk files they are much 
faster than READ and WRITE which con- 
vert characters to and from ASCII format. 

Speed measurement 

Although we are not generally greatly in 
favour of comparing "benchmarks" for 
different machines, a quick check of the 
standard (Kilobaud) comparisons revealed 
such a startling improvement over stan- 
dard Dragon Basic that we could not resist 
including them. 

A quick glance al the comparison table 
shows wha- a real boost has been added 
to the Dragon, Even in the worst case 
(using real numbers) the speed improve- 
ments are dramatic (execution trme re- 
duced to 35 percent). If integer num- ► 
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Benchmarks: standard programs designed to measure the speed of particular process on different mactenvs 
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M bers are used wherever possible the 
results are almost unbelievable (reduction 
to only 14 percent of the original time). 
Comparisons with some other machines 
are also very interesting and demonstrate 
that 16 bite are no substitute for good 
software. 

Complete package 

The Stylograph word -processing pro- 
gram is only available as a complete 
package which also includes the Mail- 
merge and Spelldheck options, but as the 
total price is only £79,95 you can hardly 
complain about that. It can be used on a 
single or dual disk system, but on a single 
disk system storage space is somewhat 
limited as the extensive dictionary is on the 
same disk as the text files. A detailed 
manual is provided which explains the 
system quite clearly, and a step- by-step 
tutorial is also provided. The manual was 
obviously not written specifically for the 
Dragon and unfortunately the tutorial is 
very confusing m places as the examples 
given assume that the default screen 
display is wider than it actually is. (Stylo- 
graph uses a 51 column by 24 row display 
format but line length can go up to 160 
characters and the screen can be scrolled 
left and right in 25 character steps.) 

To use Stylograph, simply replace the 
OS9 system disk with the Stylograph disk, 
change the directories to the new disk 
(chx/dO/cmds chd/dO}, move to 51 column 
mode (go51) and type "stylo" to enter 
"supervisor mode" where a menu Of op- 
tions is provided which are selected with a 
moving cursor. Text can be loaded and 
saved, backup files are automatically kept, 
and accidental deletion of files is difficult 
as comprehensive error traps are in- 
cluded. 

The extensive printout capabilities will 
support virtually any type of printer (includ- 
ing proportional spacing) and any neces- 
sary modifications can be carried out at the 
time or on a permanent basis by calling the 
STY FIX program. Even when the system 
is configured for a special printer, support- 
ing underlining or alternate fonts, a 
Straightforward printout can still be pro- 
duced by selecting the TTY op: ion, and 
files can also be spooled to disk for later 
printing. It is possible to PASS any com- 
mand to OS9 from within Stylograph, 
which is particularly useful if you want to 
call up a disk directory, for example. 

Selecting EDIT takes you into the 
ESCAPE mode where cursor control, 
scrolls, find, replace, move, duplicate, de- 
lete, insert and single character overwrite 



can be carried out. A useful card showing 
the keyboard functions in escape and 
control modes is provided. The current 
page number is displayed at the top of the 
screen, together with a line of dashes to 
indicate the line length and you can easily 
jump to any existing page. The cursor 
control and scroll keys are grouped in the 
traditional diamond pattern, and hitting the 
semicolon takes you into INSERT mode, 
where text can be entered It is obvious 
thai you are in insert mode as the current 
line is now indicated with a row of inverted 
hyphens indicating the line length, 

Full page formatting facilities are pro- 
vided, and the effect of many of the 
commands is visible immediately on 
screen, Text may be unjustified, left justi- 
fied, right justified, or centred and the input 
buffer and concurrent rewrite of the display 
mean that it is impossible to "miss" char- 
acters even when typing rapidly. Page 
headers and footers, new paragraphs and 
pages, margins and indents can be de- 
fined. 

Control; functions can be called from 
cither escape or insert mode, with the 
"clear" key being used as control. CTRL- A 
calls assistance if you forget a command; 
CTRL-D, -W and -X delete characters, 
words or lines; -R sets tabs; -Y clears tabs 
and -T moves to the next tab position. Five 
different types of character modifications 
can be specified (provided that your printer 
can accept them): underline (-U) a overline 
(-0), superscript (-1), subscript (-K), and 
boldface (-B). These are normally indi- 
cated by reverse printing of the text, but 
they can also be checked by the VIEW 
command (-V}, which replaces the text 
with different numbers according to the 
modifications called, and all modifications 
can be removed with -Z. CTRL-F allows 
you to remove the format lines from the 
screen so that more text can be viewed, 
and -P shows the current status of the text. 

CTRL-G allows you to insert "ghost 
hyphens" into long words. The final control 
function (-N) allows you to put a name 
(explanation) to any error you may en- 
counter. Hitting the clear and break keys at 
the same time returns you to the escape 
mode. 

To begin with we found that switching 
between insert and escape modes was a 
little tedious, but with practice this was not 
really a problem. The maximum memory 
allocation for Stylograph seems to be 
#15K which only gives a total of 8901 
bytes for text storage (about six double- 
spaced A4 pages), which is rather small, 
but text files can be linked to produce 



longer documents. It is a very sophisti- 
cated system (the stylo file alone contains 
over 21 K of code and 6K are needed for 
the hi-res text display) so there has inevit- 
ably been a trade-off between facilities and 
space. 

The Mai! merge option has three func- 
tions. First of all it allows you to print any 
number of copies in a particular file. 
Secondly it allows you to link files together 
for pnntout as a single document with 
continuous page numbers, headings and 
so on. Finally it allows you to merge a file 
of "variables" with a text file. The most 
obvious variables are names and addres- 
ses for personalised circular letters but 
there are obviously many other applica- 
tions. As OS9 is multitasking it is easy to 
set up Mail merge as a background task 
wh*ch proceeds even as you are preparing 
another document. 

If you can't stand the noise of your 
printer when you are working then you can 
simply divert the output to a comprehen- 
sive disk file which can be printed later. If 
you also have the RMS database you can 
use it to produce a file of specific data to be 
merged with the text, 

Spellcheck 

The final part oi fie package is Spell- 
check, a very impressive program which 
rapidly compares each word in your text 
file with the contents of its dictionaries and 
reports any words which it cannot find for 
possible correction. The standard diction- 
ary contains an amazing 42,000 words 
(Spellstar has 12,000) which are in a 
specially compressed format that occupies 
only a quarter of the space normally 
required. In addition it is easy to add new 
words (such as technical terms) to a 
Supplementary dictionary. 

If a '"non-match"' is found Then the word 
is displayed and one of a number of 
options can be selected. You can simply 
(l)gnore the word or (A)dd it to the diction- 
ary. On the other hand, if you are less sure 
of yourself, you can decide to (D)isplay it in 
context or (F}lag it for later action. In theory 
it is possible to decompress the dictionary 
to read the words but the normal Dragon 
disks are too small to hold the results. 
More usefully, it is possible to merge 
supplementary dictionaries into the main 
one to give more rapid checking of added 
words. As a sideline a wordcount is also 
produced during checking. 

We hope this introduction gives a taste 
of what can be done with 059 — other 
applications packages will have to wait for 
a later review. ■ 
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Figure 1: the disk operating system 's directory structure 
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get th& Rainbow every month of the 
year, Then your CoCo will be Kong of 
the Hill too! 

U.K. Subscription fates 
U.S. S65 surface rate 
U.S. $100 air rate 



the Rai ribow 9529 US H ighway 42 
SW.KK P(J Be,- ?C:V" 

Praspecl. a0G59 

VES 1 S pn -neupfor ayeafft2issu&£H3'lhE RAINBOW. 
Name 

Address 

City State 

Payment Enclosed 
Charg& VISA MasterCard 
My Accounlfl 
Signage 



Zip 




American Express 

InlernAnk-nMCooIyi 
Card Expiration Dale 



5uib*cropE!Qn-& ~c the RAINBOW ^rr 

a year >n Ihr Un.lr*^ Sla<e& 
Canadian anrj Me-iiCfi* 1 rare 
US Si& SuirflCe rale «o -plhfi 
tountries US S&A aif race 
U S SlOO AH SubaLTiplinns 
begirt -wiMi Ihc curtvA 
issLifl Please aii<n* 
up to wt«k$ 
lg* firfil copy 
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SHARDS THE ULTIMATE 

■ 

SECRET? 

WHEN you have endured the burning farmhouse and 
discovered a strange diary, avoided the football 
hooligans, met the shady lady, Japanese tourists, 
the pop star and the busker; avoided the gunmen, 
Eddy the crook and Scarf ace; visited the waxworks, 
the natural history museum and the arcade; worked 
in the street market, the agency or the cafe; 
travelled through France, Germany, Italy, Turkey 
and Israel, experiencing Abdul's maze, the 
labyrinth and meeting a handful of very 
strange people on the way . . . 

ONLY THEN can you be deemed worthy of discovering 

the ultimate secret, ALTERNATIVELY you can 

play PETTI G RE WS DIARY on your Dragon, 

BBC B or Electron, and learn the 

secret from the safety of your own armchair. 

BUT DONT JUST LISTEN TO US! 

"Pride of place in this supplement for the most 

original and entertaining adventure . . . it's 

got to be value for money" 

Computer & Video Games adventure supplement 

"The best adventure game for the Dragon on the 
market that Eve seen" Personal Computer News 

"I have nothing but praise for this unorthodox adventure" 

Micro Adventurer 

"If you like puzzles and mysteries you'll like this package" 

Computer Choice 

PETTHiREWS DIARY is available for only £7.95 from BOOTS and all major 
stockists or by sending a cheque/PO to us at: 

SHARDS SOFTWARE, 

189 ETON ROAD 
ILFORD, ESSEX 1G1 2UQ 

( Access/Barclay card orders phone 01-514 4871) 
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Learning to 
experiment 



Peter Wbittaker s project 

HERE IS A project for all those who. like 
myself, want to experiment with their Dra- 
gons, but don't have the confidence to 
tackle compfex circuitry. Rather than con- 
struct an A/D converter, I decided to use 
the Dragon's built-in A/D device. This 
means that you do not have to resort !o 
machine code to program the lightpen. It is 
possible to connect a lightpen to the 
joystick port, and access it with the 
JOVSTK(O) command. Whenever you use 
the joysticks the Dragon converls the 
analogue signal from the joystick into a 
digital value between 0 and 63. 

Figures 1 and 2 show the joystick port 
connections and the circuit diagram for a 
joystick. A constant 5 volts is applied to pin 
#5, After passing through the potentio- 
meters' maximum selling the current re- 
turns to pin #3. Pins #2 and #1 read the 



for would-be experimenters 

input voltage returning from the variable 
setting of the potentiometers. By using the 
A/D converter to compare these voltages 
(#3 with #1 or #3 with #2) the computer 
calculates the position of the joystick. The 
joystick works by changing the setting of 
these potentiometers. To replace the joy- 
stick with a lightpen we need to include a 
photo cell in the circuit, and remove one of 
the potent in meters (figure 3). By leaving 
the potentiometer in a fixed position the 
computer will only register the voltage 
changes caused by differing light levels 
falling on the photo cell. 

Use a trimmer for the potentiometer as 
this is very small. If a large potentiometer 
is used, it would get in the way and make 
the lightpen difficult to use. 

Cut four lengths of wire to the desired 
length tor the lightpen lead, and two pieces 



1 Photo cell Tandy #276-11 6a 99 p r 

1 Miniature push button switch Pack of 5 Tandy #275-1 547 59 p. 

1 Trimmer control ( 1 00K) (potentiometer) Tandy #271 -220 79p, 

1 5-pin DIN plug (270 degrees) to fit Joystick port. 

Four long bits of wire and two bits of wire about 4 inches long. 

1 opaque tube to house Photo cell. 

Total Jess than C4.00. 



. 







about four inches long. Solder a long wire 
to each of the pins #1,#3.#4,#5 on Ihe 
DIN plug. Now connect: 
Wire #1 to the centre leg of the potentio- 
meter. 

Wire #5 to one leg of the photo cell. Use a 
short wire to conned the other leg to one 
of Ihe legs on the potentiometer. 
Wire #4 to one of the legs on the swilch. 
Wire #3 to the other switch leg Use a 
short wire to afso connect this leg to the 
last feg of the potentiometer. 

That is the wiring completed House the 
photo cell in Ihe tube, recessing it about 
two or three inches. Close the back of the 
tube to preveni back light from interfering 
with the photo cell. Before pluggpng the 
lightpen into the joystick port, wrap elec- 
trical insulation tape around all bare wires 
making extra sure that there are no short 
circuits between any of Ihe wires con- 
nected 10 Ihe DIN plug. 

When RUN the program displays all 
eight colours along the bottom of the 
screen, with a green surround (black can 
bo oblained from the :^<vdori Instructions 
appear at the lop of the screen. If the 
read in^s obtained are all clustered at one 
end of the scale adjust the setting of the 
potentiometer unlil a satisfactory range is 
obtained. Table 1 gives a list of values 
obtained using the lightpen, and illustrates 
the difficulty of telling some colours apart. 
To the lightpen, colours one and $ix and 
two and live are nearly identical. 

If the lighlpen seems to be reading 
completely the wrong colour from the 
screen make sure that you are giving the 
photo cell long enoug n to adjust to the light 
level before pressing the button. Alterna* 
lively, if the lightpen tube is not completely 
opaque, the shadow from your hand may 
be affecting Ihe readings. When using the 



13 RESTORE 'GOTO 190 

20 PR INT84 1. 6 .. " " ■ FOR n=l TO £ 1 FOR B-1TDS ! F0ROIT04 J PRIMTCHRS<! 127+B*16 ) j ! HEXTCj S 3 N 
E^T : RETURN 

30 A-0 : F0R EN1 TO 190 ■ A=R+J0Y3TK< 0 NEXT : R=fl/ 1H0 ■ RETURN 

31 FOR" ft=©T08 ?K<R>wR'Ni&T« fi=~ 1 

32 ; FORB-R TO 8 > IF LFCftXLFCB? THEN 34 

33 C=LP< R y ■■ LP? R )=LF< B > = LP< B >=C = OK{ R j> : K< R >«*K B > ■ K< B >*C = 

34 NEXT ■ IF A<8 THEN 32 ELSE RETURN 
99 REM SET UP LIGHTPEN 

im CLS -GOSUBS0 

*;10 FOR K*9T08 = RERD CS - PRINT032 , " HOLD PEN TO ! \;C30" SECTION" *pp£wf«n^ RCPFEN AND 
PRESS BOTTOM , :; 

1 SO G0SUB38 = PRI.NTI50 • l! L! G.HTPEN READ I NG= :| P • IF ( PFFk'-T S?>2'?5« V -=• 1 AND PEEK'' fiS£>8« X 

254 > THEN 1 28 ELSE LP< K >=A ' SOUND 1 00 , I \ NEXT 

139 G0SUB31 

1 40 PRINT" COLOUR READ I NG " , :| DIFFERENCE" ■ PRINT#-J2 , "COLOUR " , "READING" , "DT FFFRENOF" s 
PRINTS- 2; ,: " i FOR Rp0 TO 8 • PRTNTKC A > : :r " ■ LP< A > . INK 100*:':' Lf*< P+1. >- l. R >> VI 00 ■■ PRINT 
W-2 , K< A > , LP< R y , INT.; j g0*.r LP< R+ 1. ?-LP< fl > 3 >> : J. 08 ; NEXT : PRINT "PRESS BUTTON ' TO CONT I NUE . 

■I ■ 

130 IF FEEK< 65288 XM26 AND PEEK< 65280 X >254 THEN 150 ELSE CLS ■- GftSI IP 2* 

199 REM LIGHPEN DEMONSTRATION 

200 G0SUB38 PR XNTS0 /" L IGHTFEN RERK>I NG* * * R '. PR t nT " f>n i *.j T » rrwFH flT r0 \ ni IR HND 

^■RESS BUTTON TO SELECT.." = IF <PEEKC 65280 ><> 126 AND FEEKX 65288 X >254 > THEN200 ELSE 

SOUND TOO.. 1 

210 FOR 8=0 TO 8 

220 C=KCeXtF RBS<R-LPCB>X"*.5 OR R<LP<B?- THEN CLS C = G0SUB28 = GOTO280 Ff «!F NEXT 

230 CLSC 

240 GOSU820 = GQTO200 

255 REM DR TC '-OR COLO'URS 

305* DRTR BLACK , GREEN , YELLOW , BLUE , RED , BUFF , CYAN , MRGENTfi . n 
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Pin 1 x channel 
Pin 2 y ch&nn&t 
Pin 3 ground 

Pin 4 shorts to pin 3 when tire button 

is pressed 
Pin 5 5 volts DiC 

— 



+ 5 voits Di'C 




took f 



— r 



(ook 



J 



switch 







Fujyre 2' joystick circuit 



Figure 7 : joystick port connections 

light pen with your own programs, the 
set-up stage can be omitted and the 
appropriate values for the different colours 
read from a data statement, To use the 
lightpen with machine code programs 
EXEC 43466 to update the joystick read- 
ing. The JOYSTK(O) value is stored at 
location 346. The program as listed is for 
the lightpen, plugged into the right joystick 
sockel! 

In the program line 20 prints coloured 
blocks to the screen. Line 30 reads Itght- 
pen values. Lines 31-34 sort values ol 
lightpen readings in ascending order, 
Lines 100-130 input and set up lightpen 
values. Line 140 prints table of values to 
screen and to primer. Lines 200-240 are a 
demonstration program. Line 220 com- 
pares lightpen value to values in array of 
set-up values. ■ 




Figure 3: fightpen circuit 




READING 


DIFFERENCE 


26 


7.2 


3321 


5.07 


38.28 


2.1 


40.39 


257 


42 97 


.4 


43 38 


4.4 


47.78 


2.37 


50.16 


1 




Table t ; lightpert readings 




f you've ever been killedby 

evil goblin, flamed 
dragon or tmrnedto stone 



by a wizard... 

then you need Micro Adventurer- the new monthly 
magazine devoted to all microcomputer 
adventures, war games and simulations. 

Each issue of for s a wide range ot stimulating features, including: 

■ Helpline and Contact c ol u m r i f, ■ Re vi e ws of t h e l ctfest advent u res 

■ Competitions with exciting prizes ■ War ganning advice 

■ Advent u res to tv pe i n and play BP rof i les of fa mou s a d ve n tu rers 

■ Advice an how to write your own adventures 

II all this sounds loo good to be true then H II in the form bek?w to make sure 
you receive your copy of Micro Adventurer. 




SUBSCRIPTION ORDER FO»M 

Please send me 12 issues (a year's subscr ip-lior 1 ] ol Micro Advenlurer 
begi niMng wiih ihe issxie 

Nome 



Address 



Signature 



Do re 



This order should t)e accompanied £>ya cheque made 
payable 10 Micro AcvF?nlurer 
UK subscribers 

A year 5 subscription is £10 00 - please sencJ th s form, w rh 
poyrnenl to Micro Adventurer, Suascnptions Deparimenr. 
Oafc'ield House. PerrymOL.ni Rd, Hay wards Heaih. Susses. 
US.'ConadiOn subscribers 

A year s suDscr i pUon at air speeded rales isU$533 95 — please 
serial form with payment 10 Micro Adveniuref, do Business 
Press imernaNonal. 206 Easf 42nd S1.. I4ew York, NV lOOl 1 
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DRAGON 




Send us your Dragon programs, beginning with a general description and then explaining how the program is constructed 
Take care that the listings are all bug-free, enclosing a cassette and, if possible, a printout, We pay £6 for each bug-free 
program published, double for the program of the month, if you have any problems with the listings, please send your 
queries to the appropriate author, Dragon User^ 12-13 Little Newport Street, London WC2R 3LD. 




From tan Baishaw and Julian Chapman in 
Northamptonshire 

THE PROGRAM Mash is about saving 
your patient by safely landing your dam- 
aged helicopter on the landing pads. 

There are enemy planes attacking the 
helicopter, but only some can destroy you. 



You have a limited fuei supply and when 
you run out of fue! you lose control The 
program has a tune which is the theme 
tune of Mash. The program uses PMODE 
4 Graphic Mode to create smooth hi-res 
sphfcs, 



Program notes 

10-70 Draws picture of mountains 

while Mash pfays~ 
80-350 Plays Mash. 
360-4 1 0 Asks yo u if you want tu ne . 
440- 000 Sets Graphic Mode. Gets 



610^650 
660-740 

750-1630 



1640-1670 
1680-1710 
2000^1 00 

2700-2800 



and puts graphics on 

screen. 

Sets up fuel. 

Puts pfanes on screen. Sets 
up pad graphics. 
Chech for keys to be press- 
ed. Deletes one fueS point. 
Checks if you hit anything, 
Plays crash noise. 
Tetis you if you crashed, 
Telis you to press any key 
to start. 

Returns to mainstream, 















0 GGTG360 

1 & PMODE 3 , 1 : SCREEN 1,3: FCLS 

1 2 DR AW " EtMO , 1 92U5BM 192, 0R2 55 " 

1 5 DRAW " BMO T l 40E 1 OR 1 OE20U 1 OF 30F 1 OE 1 ORi OE 1 OR 1 OF 1 0R3OF 1 0R30F 1 OD 1 OF 1 0R2^F 1 
SDS2 " 

30 C I RCLE ( 1 60 , 30 ) , 15 
40 PA [NT a 60, 30) , 2, 4 
50 PAINT (O, O) ,2,4 

60 _ DRAW " BM24 , 70U20R6D 1 0R4U 1 0R6D20BR 1 0U30R 1 0D20U 1 OL I OL 1 OR 1 OD 1 OBR 1 OR 1 OLJ 1 0 

L 1 6l J i OR 1 0 BD 1 OD 1 O BR 1 0 U20D 1 OR 1 OU i 0D70 " 

70 FA INI < 1 10, 110) P 1 ,4 

BO PI AY"T403V16" 

] J O PLAY "L4L..1 11 

130 F|jRN=lTD2 

.1 4<-i PL.'VY"L4r<-AHi-A" 

1 50 PL. At " B-,-AL2GL4AGAG" 

1 60 PL. AY " AGL4 - FLBAL. 4GF GFGFL4 , ELG6" 

200 PL. A V " L4FEF" 11 " 

25 0 P L . A V " F GL 2 AL 1 A " 

220 PL..AV' , L2AL4C" 

23 0 PL AY "D GDC PL2CL. 4 C " 

260 PLAY"DCDC" 

270 PLAY " DL2CL4CACDF " 

2S0 PLAY"GFDC" 

2<'0 PL. AY " I.. 1 DL.2 . L 4C " 

320 NE/TN 

330 F L A V " L 1 D L. 2 . L 4 C ' 1 

350 P L A Y * 4 1 1 C 0 F L 2 D L D D L 2 * D " s GOT 03 0 0 

360 CLE ;: 1 NPUT " TUNE ; . Y /N > " " 1 U* ; 1 FT US- ■ " Y " T HEN 3 o EL !JL. 3 BO 
3BO REM-**** 
400 R EMM ASH 
4 1 0 LVE: M* + >' * 

4 2 0 GQSUB200 0 Continued on page 41 

440 PMCJDE4 , 1 : SCREEN 1 , 1 : PELS 

45o 7 4 = " BMO , 1 70 ; E20R4E4F 1 1 E4F8R 1 OE30F8E44F 20D 1 1 R12E4E1 5R7E9R3E 1 OE 1 SR 1 4D 
4R6EQE20FSR4 " 

4 60 E **= " E M 1 , 0 ; F BG 1 L 1 H4G 3F 1 E 1 R 1 1.) 1 U 1 R J U3BR3G 4H 1 BD 3 R6U 2E 1 RD3L2G2L2 " 

— 
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_rcrEEnpL3L) 

1 34 St Vincent Street, Glasgow G2 5 JU. Telephone 04 1 -248 248 1 




MAD MONTY 



IT'S MEALTIME FOR MONTY 

AND FROGS ARE ON THE MENU 1! 

GUIDE THIS RAVENOUS PYTHON 
AROUND THE GARDEN GULPING FROGS 
AND MUNCHING MAGIC MUSHROOMS 
BUT BEWARE OF THE POISONOUS 
TOADSTOOLS. 

KEEP YOUR COOL AND YOU MAY CATCH 
A SPEEDY MOUSE FOR A DESERT! 



THE ANIMATOR 



IS YOUR DRAGON QUICK ON THE 
DRAW? 

CAN YOU "DO A DISNEY"? .... 

NOW, THE ANSWER IS YES! t 

WITH THE FLICK OF A CURSOR YOU 
CAN CREATE YOUR OWN FULL COLOUR 
CHARACTERS AND WATCH WITH 
AMAZEMENT AS THEY SPRING INTO 
LIFE IN YOUR VERY OWN USABLE 
ROUTINES. 

FROM SPREADING PALMS TO SPEEDING 
SPACECRAFT . . . THE LIMIT IS YOUR 
OWN IMAGINATION! 



PRICE: £7.95 



PRICE:£9.95 



Available by Mail Order, from SCREENPLAY, 134 St. Vincent Street, Glasgow G2 5DU. 

(Checks payable to SCREENPLAY) 



t/t/izartl bafii/i/nre 
SPECIAL OFFER 

ANY 3 GAMES £15.00 
ANY 4 GAMES £20.00 



STRATEGY 



i NEW* 




£6.45 



£5.95 



E6.95 



A high rEsnlulian cc-aur yr^pH La *ttf same »or 2 payers Eggn player has control dI a Navy an 
Army and an Airf »k:e and thfl obtfU or die pme *s to destroy all g1 the ppposing lores* iir obtain 
a -surrender 1rom me {Hhpr slaver Coniral ihn movemenl -drd imng of an viMjriircralt. ships and 
tanks in batlle as well as Imances and prDvisipnmg This gama is a challenge w1h a diMerence >i s 
aclive yet cJiESS-hke- fluahliK pnwifle a alirnuljrrmg flAperiEnnE and a lot cil run lor th* -aames 
eonrxjiiSEur Comes, wfih msiTuciicn manual Joysticks requir&d 

DECATHLON & 

k 10 game competition lor 1—5 platyars. These hcjhmearied flames are designed lo give players 
ol rMlarinrg a&1iti#aes hours r>1 lun Suitable lor parlies w tomiiy play 

CRAZI PLUMBER 

Cormed all the appliances ig ihe water supply bui oeware ot Ltie cats as. ihey can damage ma 
p pes Than guide (He water iron 1hE 1aik la IhE appliances Hut be caMu nn1 iq spnng a leak or 
you Mill 1lpnd the house. Presented m hiflh resolution calaur graphics Choice 01 SKill levSS I 
joystick required 

STAFtWORD £"5 

A challsnfpiig game ot words anrj log in which Utie- CDinpuir will choose a word — One 
STAR WORD — and you have lo deiermme *hat ihat ward is by inputting words o1 1he required 
number ol leiters umil voti match the leiie s #n sti T^ke up ihe STARWOflD This cassutlt 
contains irree wrsipns a* IhE yai-iB — SlAflTEfl STARWORD STAflWORD SUPER 
5TAEW0PD — each *nth 9 shii eveis Keep I rath ol the game ay updating (he continuous 
alphabet display a.1 the toe &1 the screen. 1hUB making pencil and paper obsolete 

A [-C available 

TIME PORT 1 fB.« ALIENS- C7 95 TRlPLFT £5 95 

DRAGON ST AftTREK re fl* CLOWhS E7 95 SlRlUS IV fS 

RED ALERT £T *S SMASH EE 95 WIZARD 53 9& 

E VICTOR FRUlTA £595 GALLEONS £4.95 

AK prices in^Sive, maji ortfe. r . cheques orpdsr^i'Orc'tv.s- rj? 

WIZARD SOFTWARE, DEPT. DU. PO BOX 23 
DUNFERMLINE, FIFE, KV11 5RW 

Also ava*\abte from software baiters toortdmOe. 
Send forge SAE /7m * 5\tJ tar r^N prOHf&'t, m ratals. 
ROffiHf&$ p&td rev machine code DRAGON £0!tw&f£ 



DO YOU TAKE YOUR DRAGON SERIOUSLY??? 

MAKE YOUR DRAGON EARN ITS KEEP WITH ONE OF OUR APPLICATION PROGRAMS 



JUHIPER BASIC WORD 
PRQCESSOH 

JL >w-i. rr-m+r ,vp + Ih'ijur 
■MrliJii3«|H|«(r E'M 

qMH rruurlp k> 

■Ju w*i lO.*' <w 

ii.if30+,- nc-woro hp ijz hi .i: 



DATEX DXD 
COMPUTER CASEETTE 



I'.LL'rtftlTeft 

AJCVANCEO IrVOAD 
PPOCEiiiOH 



fOrt rn^jw irfiJWt- #ir 

Q6UPQ WWSCTUTO* 

Ckrt^WKI It*?" VCV 

Mrfic«U iiJl>r>i"£' "-fa 
ikSi^I" >>ai 5** **** 
flwi r* -i*- -- w»rl 
fevw >jHd » J*>\| •iJhfs * 
VWi » S(iC*n i»nj« 



PERSOPiAL FINAH^E 
MANAGER 



CFM '. ir in IMWi 

Cm hihp rr m-f*a ■■peril 
" LPK*W-*<hrilv- •1*J I > 



PELETUTOR 
EDUCATIONAL 
PACKAM 

A' mujthvu car^j^r- <Ii>t 
M uUUm Si.iUhH if tan b-te 

■ ■ i :: ' .- — 

jflVSTKKS 

F .w^pcitn nwH| [V f> 9 -SO 

J'.'Bi L*E4.£ G*J DHAGO+I «£n 

DRAGON DUET COVER 
WITH LOGO O*. DS 



DRAOTN fcaTm t" ^ OftftS ElAEiC COMPILE^ C" 51 Q*5>5 PAfti"Ai f-OMPiLER C14 9!< 



PRINTERS ■ "NEW LOW PRICES-' " DISMDHIV15 l3bLduR MOHllOftS 

S.TAflSTanllAflc|^fl^ |r<0Dftie«.|h*f"S*ym?liii ni*-lir B^pirt rtLA X C i J9 * Tnc^j. Dapfl' t3 Wp* 1 W 

IOI 

JLMI G100 ffla-5T*hW ETflU* I fc|it "P I"": IXfCflVXm* Ln* bcM HndQa i.-^n-e^" mapy^nore ns^rw S^rh v*J.« nl 

P*fl|PCiBOTn>c^r^l*Jrti£rf iO>*p'riB'llny^i LVp^w .1X1. I ■"- fl^l _ _ 

« .m Tatt.intf jra C*npr D»imn vfrMiiH Willi tmM D^I^S- HE33: tV--ir' n^jim p4|0| irt»t#fHI0n^ S-pOO DftO^Din t*? $0 
^r.jr^-. Dflla Dii^fc** J*" 4-1* 5.-q*C 5^ * r^lrrJiT IM [» uL^..^ C fl-i- SimnffC bC* ««i B5*W«c Id HfrCi ii> ID -*D d^L 

$ WCiAl OfFER uNTL »h p C d E«3i H> Sr^if m*hi aiQ* oam^v asis 1 1 ■ ^ 

F Qd^r C" 1 1 Cn ^m. to w<r QynpOSOt h*C. «GB. am *-%x.\>> fZ-Jfl Oa C JD* CM 1 1 10 T5r*flD*i E? W 



l-',Vj.:y Sl£OI4 lCCnvK*M>-^ s< . t n^-?. «:k J ijrt i .l r hf 1 King FreM^w Tna Cuiryjrc Ranga Sr-ilUt CMiy Pa njpr 
□ arnpr flpf'ijw fiWi wr*, Stu-Jinlihi H&A*i. Rmul. E»r J EjJ SC4KC P^lpr Sww fWf" Tifltlt CtfWQI, Dfc-I 

AiuipI. and WH<qa:aciiG fcrcv injm MfiridM'^i ni f ? *ii ^ii«.#mM hnm Dfioft^ Dun Cicic Soh*;yt PhMtH. 5aqmjn-^ 



I! ! 1 CifctULi'l 
*y Cui C HEE lU-flT fcSl "I 0raSPr>Or>i: M 



t+to WttfW- 1 TO-.' iff! 1 » jmtfnd DftOf 3 *fnotJ nnlcp 

JUNIPER COMPUTING 

- Pt y 9RGKE GREEN, LEA. MALMISFjUPPT, WLtS SN16 r* tti^-nra 
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4 7 0 DRAWL* I DIME < 9 , 9 > 

4fc?rt 1-j £ I f. 0 , 0 ) - (10, 10) ,E, (3 : DRAW 7. * 

49 0 J *= " BN4 , 1 ! U2R2D 2L 2 •' 

500 PA INT ( 0 , J 92 ) : COLOR© ,5 ■ 

5 1 0 DRAW " BMO „ i 7© i D22R255U37 " 

520 COLORS, O 

5 .'.e> X " BM4 , 1 D1L 1 G2D1 F2R2E2U 1 H2BD6R 1 D 1 BLBR2U 1 R 1 " : DRAWX4 

5 40 D I M I (9,9): FU-255 

53 0 I.' 1 1 1 IV (9, 9> 

560 GET < 0 , 0 ) — ( 1 0 , 10) , I ? G 

570 PUT < O , w ) - < 1 0 , 1 0 ) , V, PSET 

580 DRAW,} '* : GE T (0,0) -(10, 10) ,1,15 

6 0 0 PUT ( 0 , O ) - ( 1 0 , 1 0 ) , Y , P SE T 

610 DRAW'BMl , 1 ? D6U3R 1 BU3R 1 BR2D6R2U6BR2R2L2D3R 1LID3R2BR2R2L2U6" 

DRAW " DM IB, 1 5 R236D6L236U6 " : LINE (20, 3) ~ (FU, 5) , PSET , BF 

660 F0RC=ol05 

670 X~RND ( 245 ) i Y— RND ( 1 1 0 > +8 

680 DRAW'BM" +BTR* (X) + ,J , "+STR*(Y) + N j RR2U6F4R10F2L15" 

690 NEXT i: : COLORO, 5 

7 1 0 L I NE ( 5 1 , 1 62 > - ( 6 1 , 1 52 > , PSET 

7 2 0 L-lNti ( 1 2 4 , i 6 7 ) -■ (212,174;!, F' : 'St \ T 
740 COLORS, 0 

750 X =2 ::0: V=-Q 

770 W = : 1 

?&Q FORN-OTQS 

790 GOT 09 .'0 

BO0 A*= 1 N I ; L-: V $ : I F A*< > "" THEN GO3UBG60 

BIO NEXT N 

R20 V -Y+] 

830 S«S~1 

640 1FS-.:0THENS^0 

B5u 13070700 

•;ii.0 JF l"U - j 9 I HLNRL T Ul !N 

B 7 0 I F A* ' 1 A " THEN S =SH:I F S~ 1 T HENE= 2 
OHU T I B ; 1 01 HEN 3'-' 1 0 

1 i 90 1 \ A * - ' 1 S " F !• lE^ M W= . 1 : i F W - ' 0 1 HEN 0 
900 L I NE ( FU , 3 ) ~ ( F U , 5 ) , PRE 3E T : f U-- F :: U- 1 
9 i © RE TURN 1 1 FA*< > " S |J THEN W=W+ . 05 
930 1 FWMTHENW^l 

940 X=X-W 

950 1 I " X <1 T HEfJFU T ( X , Y > - ( X + 1 0 , Y + 1 0 ) , V , PS E T 

1 ■ 6 0 IF FRO I NT ( X , Yh- 1 O ) s 5DRPPD INT ( X+Q, Y + l 0) =5 THFN99 O 

970 PUR ( X , V ) - ( X+ 1 0 , Y ■<■■ 1 0 > , PSET 

9B0 GO TOGO 0 : X = I NT ( X ) : Y = I NT ( V ) 

J. 600 IF V = I520RY=1510RV=i56 0RY~1 63 THEN 1610CLSE162O 

1610 IFX=30ORX-51 0RX = 1240RX-1250R (X >197ANDX<203) THEN 1720ELSE162O 

1620 R*="YOU CRASHED YOUR PATIENT AND CREW WERE KILLED" 

1 630 PUT ( X , Y ) - ( X ■+■ 1 0 , V + 1 0 ) , E , PSET 

1640 PLAY"T25501 " 

1650 FORV=3TO0STEP-1 

1 660 FLAY"V" + 3Tfi$ (V) +"DACGEBFDA" 

1670 NEXTV 

16H0 SCREE NO, 0 

1685 CLS 
1700 ?R* 
1710 ROTO 1770 

1 720 PLAY" T50GAGAGAGAGAGAGAGAGAGAGAGAGAGAAG AGAGAGAGAGA " * GOTO 1 750 
1740 SCREEN0,«BO 

1750 CLS 

1760 7" WELL DONE YOU SAVED YOUR PATIENT" 

1770 ?"YDU HAD " FU- 1 9" UN I TS OF FUEL LEFT" Continued on page 42 
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1 780 FDRN= 1 TO 1 000 : NEXTN 

1790 ?:?: INFUT" WOULD YOU LIKE ANOTHER 
END 

2000 CLSSsV" PRESS ANY KEY" 
2100 IFINKEY*=* 1 " THEN 2100 
2700 RETURN 
2300 END 



" IFP*="Y" THEN RUN ELSE CLSt 




Motor Cross 



so can easily be changed or modified to 
give a different track, The program in- 
cludes brief REM statements separating 
the main sections, all of which can be left 
out to save time. 



From Fmssr Chadhurn in Kempston 

MOTOH CROSS is a game for one piayer 
requiring the utmost in precision and tim- 
ing. Using the keyboard the player must 
sieer the car around the track without 
crashing into the sides. Thi$ you must do 
for as long as possibUe, remembering that 
the faster you go the higher your score, but 
also the more you skid. 

When the car hits the side ot the track 
one point is added to the damage score 
and when the damage total reaches eight 
the game is over The program uses 
PEEKS to recognise the key being pressed 
and therefore if a key is kept down the car 
will keep turning until the key is released. 

The track is set up in lines 480-540 and 



Program 

1 00-460 

480-540 
550-560 

580 

590-640 



660-670 



690^380 



notes 

Defines 16 positions of car 
and checks for instructions. 
Draws and displays track. 
Plays national anthem and 
resets vsriabtes. 
Goes to appropriate sub- 
routine (see tines 63CHJ8D). 
Increases or decreases 
score depending on current 
speed and checks to make 
sure Speed stays within cur- 
rent limits. 

Checks to see if car has 
turned full 360 degrees, and 
if so it resets MTO 1 . 
16 subrouti 



900 

9^0-930 
950-1040 

roeo-1120 

1140-1160 

Variables 

Arrays 

T$ 
X,Y 
M 
SC 
SX 

DM 
HI 



B 



tive car position on screen 
and check for crash. 
Damage routine. 
Crash routine. 
Score routine. 
Keyboard subroutine. 
Instructions. 



M 1 -M8 and R1 -RB, 1 6 posi- 
tions of car. 
Tree. 

Co-ordinates of car, 

Rotational positions of car. 

Current score. 

Current maximum speed of 

car. 

Damage of car. 
Highest score so far. 
Horizontal acceleration of 
car. 

Vertical acceleration of car 
sed in skiddirn 




L 



0 ' 

20 r ** MOTOR CROSS (C) 19B3 *** 
30 BY F,. J.CHADBURN ***** 

40 ' 

5f> POKE &HFFD7 , 0: CLEAR50Q 

60 CLS: FRINT633, "MOTOR CROSS CC ) " ; ; PR IN I r*76 , " BY F _ J . CHADBURN" ;= PR INTS457 , " PLEASE 
WA IT" 

70 DIMM1 (12) ,M2U3) ,M3(lO) ,M4(i2> ,M5U0> T M6ilO) , M7 < 10 ) , MS < 1 3) 
SO DIHfil (13) ,R2(13) f R3(I3) ,R4U3) S R5(13) , R6 ( 13) , R7 (13) , R8 < 13) 
90 '**»* PREPARE GRAPHICS ***** 
100 PMGDE 4; PCLS 

110 LINE (5, 6) (8,6) ,PSET:PSET (5,4,5) sPSET (7,4 ,5) s PSET (5,8,5) iPBET (7, B,5> 
i 20 GET ( O , 1 ) - C 1 2 , 1 2 ) , M 1 , G : PCLS 

130 LINE (5,6) -(8,3) ,PSET: PSET (6.4,5) : PSET (8,5,5) : PSET (4,3,5) : PSET (6,9,5) 
1 40 GET CO , O ) - ( 1 1 , 1 2 ) , R 1 , G: PELS 

150 LINE (S, 6) -(10,85 , PSET 5 PSET (9,4,5) : PSET (11,6,5) : PSET (6,7,5) 3 PSET (8, 9, 5) 
160 GET (0,0)- C 13, 13) ,M2,G:PCLS 

170 LINE (6, 5) --(8,8) T PSET : PSET (3,4,5): PSET (9,6,5) : PSET (.4,6,5) : PSET (5,8,5) 
180 GET (0,0) -(12,11) , R2 ,B:PCLS 

190 LINE (6,4) (6,7) , PSET: PSET (4,4,5) - PSET (4,6,5) :PSETfB,4,5) : PSET (8,6,5) 
200 GET ( 1 ,0>-(12, 1 I > ,M3,G: PCLS 

210 LI WE (6,5) - (4,6) , PSET : PSET (4,4,5) : PSET (3,6,5) : PSET (8,6,5) : PSET (7 , S , 5 ) 
220 GET (0,0)- (12, 1 1 ) ,R3,B:PCLS 

230 LINE (5, 6) -(3,8) , PSET : PSET (4,4,5) ; PSET (2,6,5) ; PSET (7,7,5) : PSET (5,9 ,5} 
240 GET (0,0) -(12, 12) ,M4,G:PCLS 

250 LINE(3,e)-C6,6) , FSET; PSET (5,4,3) I PSET (3,5,5) : PSET (7,8,5) : PSET (5,9,5) 
260 GET(0,0)-(11 ,12) ,R4,Gs PCLS 

270 LINE (4,6) - (7,6) , PSET : PSET (5,4,5) s PSET (7,4,5) : PSET (5,8,5) : PSL I (7,8,5) 
280 GET (2, I )-<14, 13) ,M5,.G:PCLS 

290 LINE (3, 4) -(6, 6) , PSET : PSET (5,3,5) z PSET (7,4,5) : PSET (3,7,5) : PSET (5,8,5) 
300 GET (0,0) -(11,12) ,R5,G:PCL5 

310 LINE(3,3)~(5,5) , PSET; PSET (5,2,5) : PSET (2,5,5) :P5ET(7,4,5) : PSET (4,7,5) 
320 GET (0 , 0 > - I 1 1 , LI) , M6 , G : PCLS 

330 LINE (4,3) - (6,6) , PSET: PSET (7,3,5) ; PSET (8,5,5) : PSET (3,5,5) : PSET (4, 7, 5 J 
340 GET ( O , O ) - ( 1 2 * 1 1 ) , R6 , G : PCLS 

350 LINE (6,4) -<6, 7) , PSET: PSET (4,5,5) : PSET (4,7,5) : PSET (B, 5, 5) z PSET (8,7,5) Continued 
360 GET (1,1)— (13*13) ,M7,G;PCLS 

:70 LINE (6, 6)- (3, 3) , PSET : PSET (9,5,5) : PSET (8,7,5): PSET (5,3,5) z PSET (4,5,5) 



on page 45 
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MAKETHE MOST OF 
DRAGON 32 



Two great books to help 
yon tap the power of 
Your Dragon 32. 




MAKING THE MOST OF YOUR 
DRAGON, by Give Gi fiord, leads 
you through programming the 
Dragon from first principles, and 
includes more than ISO complete 
programs, including major arcade 
games. £5.95. 

D YNAMIC GAMES FOR THE DRAGON 32 — Tim 

Hartndl and Robert Young. Thirty magnificent games 
for the Dragon are lurking in this 180 page book, to 
make Y our computer behave just as you hoped it wou'd 
when you bought it. Programs include MAGIC CASTLE, 
SNARK ATTACK, SPACE RESCUE, REV ERS1/ OTHELLO, 
CHECKERS and CUBIK'S RUBE, just £4,95* 

^^Lf*ce Publics jieuis, Dept. DO 9 II KcnringlKn High St. London Vfo 5N^^ 

I enclose £ . Please send me the books indicated. 

I Dynamic Games for the Dragon 32 I 
" . Mci king the mosi afy our Dragon. * 



Name 



Address 



I 
i 

L 



I 

i 

J 




There's still plenty of figm left in the Confederate 
south as each side selects forces to manoeuvre on a 
full-graphics battlefield. Play against the computer 
or challenge a f rie nd to perfect you r tactics 3 no 
re- wr ite a me ri ca n history. 

send f or Jonnny Reba-nd these other totally 
assorting strategy games for your Dragon 32 now? 

Hpiease s*nd me these Dragon 32 games at EG. 95 each Kick box) ~l 



I 



JOHNNY REE 

WA RLORD Challeng I ng game set i n 
13th Century Japan 

ROMAN EMPIRE C on q u£r C he h QSt i I « 

countries surrounding Rome 



TYRfl NT 0 F Athens Fight land and 
sea battles against the vast 
Persian Empire 

SAMURAI WARRIOR 

can vou survive as a samurai? 



itnclOWChflqu? PQ fqrE 



Please dedtt nny Access A C No 



Address 



m^de pav.^tTlf- to M C Lotnionen. | 

Signed 

1 



I 
I 

I send fD M.C. LOt h Icr \t-n. oept - Q(J 

IOTHLORIEN * itemM&etetx:^ 



SSaParfc Lane, Povnton^ehMHiiTSif 1? 1ae. 

Tel: 0&2S 676^ 



00«T JUSr PLA Y GAMES! 

EDUCATIONAL SOFTWARE 



Mains (CSE Revision) 
SpOlS (Qua 9/99 years > 
Tables (Practice 7'i i years \ 
Knowledge [Quiz £;99 years ) 
English (Praclica a '11 years) 
Arithmetic (Practice 7/10 years) 
Maths (Revision 12/14 years) 



Physics (O level.- GSE Revision) 
Biology (O levei'CSE Revision) 
Computer Studies (O level. CSE) 
Spelling (Improver 9 99 years) 
Mathemalics (Praclic*.&'ll years) 
Reasoning < 1 1 + Revision) 
Science (Revision 12/ 14 years) 
English (Revision 1 2-1 4 years) 

Unbeatable value at £4,95 each. Post free. 
'0 N Level-CSE Computer Studies 

A sei of tour casselles. jam -packed with up to date knowledge covering the 
"0' level- CSE syllabuses. Full tutorial with revision questions 

Subject aireas include: 

Data coding, Dala Storage, Computer Arithmetic, Computer Logic, 
Processing Information, Society and Computers, Computer Siructure, 
Baching Slorage 

and much, mucri more. 
Also suitable as a general introduction lo the computing world (Mums ana- 
Dads please note). 

FANTASTIC VALUE AT £14,50 per set 

PRO-FILE £19.95 

The cassette based filing system 

Hundreds or uses in me home Easy-io-understand 56-page manual. 

Design your own file layout. 

"Your computer is actually useful" (PCW July S3) 

"Profile does everything i1 Claims, and doe& it well (Which Micro 

November 1963). 

"One ol the best manuals dI its type I have seen, ideal For the novice" 
(PCW December B3l 

Cheques and PO lo: 

MICRO-DE-BUG CONSULTANCY 

Dept. U, 60 Sir John s Road, Selly Park 
Birmingham B29 7ER. Tel: 021-472 7610 



cloto de/ign 



DRAGON 32/64 
TANDY COLOUR TRS 80 32/64 



PIUS 



0 G 



MUMPS OS9* UCSD 



WHEN SECOND BEST JUST WILL NOT DO! 



At last, no longer 0O9S the Colnu- Cornpaler (CoGol owner need 10 lee! 1he poor 
relation Day's of toon-$1gndard. Non-Ccmpali&le. Difik Operating Sysle-ns. wilh their 
lack oF true software are behind us. 

r*?w "Plus . . irxcrporaiing t(j b sLm secs/aie percnerai cards hto one cartridge 
QAtra you iratanl Transformation between any siandard CdCo. and a Ml 6€09 Flex 
based compter system 

Features onered &y P*j* . . . are * Up 1p 1 1JK memory addressing * 4K M-C Monitor. 
Ace with 22 user routings ah program callable * 2 &enal RS233C ports * 2 software- 
controlled Baud Pak> generator s + SaHery backed Real Time Clock with SO bytes 
heltery backed RAM [20 byles be* to, reserved for user cuslom parameters) + SK RAW 
on Plug . . . ror 32K CoCo's Fie* operating system * Ejtiem&l keyboaro tecihhes * 
Exlernal m r 24 column display + Double Density disk QpefJlton from any 5" Q r some 
3* dnves. 

Added 10 he CoCo's features + Full ASCII local keyboard with Auto repeal on all cuys 
ml full use oF the Printer mrerfac* port * 2 Anelogue joystick) inputs * 1 Analogue 
[cassette) Output * Local 256 v t92 colour display. 

Plus . giras to the CoCo a lull international s^ntfArd Flex iniedece. running aJi 
ewistirlg FIbk software. From a Re^ Bool call 1h& rnonitor. Ace suppllts all Ihe 
lW»ssajv eofifigursliort tWLrameters lo run 1he unconrigurad Fie* diskette, Supports up 
tu lour single or double S.*ded dr.-ves 

A S Dragon Tandy iacllities are unimpaced Oy »» arJdrrion of Plus . . , h And can be 

relumed la at any timo under softwere oonlr^f. 

Available now also funning MUMPS 1 with OS9 and UCSD 1o follow. 

Bup*1 in modular lorrfnal. cased, wilh manual, and Rex utility diskette, prices sterl from 

C129.&5 (eJtc VAT) Mftti j u || upgrBde service available. 

OEM options allowing up te 96K ol on card POM. pease coolact III for details. 



Andtek Data Design, 41 Pebworth Road, fX 
Harrow, Middlesex HA1 3UD P England, i© 
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ORION SOFTWARE 

ANNOUNCE THE RELEASE OF TWO 
SUPER NEW GAMES 

TOPPLER 

Fairground Fun on your Dragon 32. Targets, 5.000 points bonus, 
limiied bullets and time allowance, multi-screen display, scoring 
up to K 000, 000, requires one joystick 

CRAZY CHASER 

At last a Dragon 32 version of the popular Arcade gan-e 
Dodgems f Super skill required in this high-speed game, no 

joystick required 
Both programs are written in 100 per cent machine code and 
have super high resolution graphics and sound 

All for only £6.95 each 
ALSO 

THE ORION 
FAMILY FUN PACK 

5 PROGRAMS COMPILED ON ONE CASSETTE 
Ideal for single players, or for fun and games at parties 
Higher or Lower, based on TV series 
Bingo Caller, allows line and house calls! 
Hangman, graphic display wilh over 400 words! 
Fruit Machine, random holds, nudges and gamble feature? 
Demon Discs, based on Towers of Handi 

Excellent value at £5.95 

Cheques Or PfO$ to: 

ORION SOFTWARE 

38 TRENTHAM ROAD, COVENTRY, CV1 5BD 
TEL: 0203 23048 

TRADE ENQUIRIES WELCOME 



• 
• 



: 
: 
: 
: 

i 

: 

: 
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THESTATACOM TOP 10 



Lunar Rover Patrol 
Juniors Revenge 
Eights Ball Pud 
Danger Ranger 
Skramble 



Ugh 

Franklins Tomb 
Ring of Darkness 
Andromeda 
Air Traffic Control 



Also: DASM DEMON, HI-RES. EDIT+, COMPOSER. ETC. 

Jurnpjet, Flight. 
Whirly Bird Run. Blockhead 



NEW TITLES: 

We stock over 300 titles for ihe Dragon. Games. Educational. 



I I - 1 Id r-. 



d Business software, Trv before vou b* 



MONITORS 



NOVEX 14" Colour Monitor £230.00 
RGB as well as composite video and sound 
SANYO IT Green Screen £87.00 
PHOENIX 1 2" Green Screen £93.00 
PHOENIX 12 Amber Screen E99.00 



DISC DRIVES 



DRAGON Drives 
CUM AN A Dn 



Conlroller £275.00 single, C3B5-00 I win. 
+ Delia ££99.00 single, £425.00 twin 



PRINTERS 



MCP 40 £145.00 
SEIKOSHA GP100A £230.00 
MICROLINE 80 ZP'OOO 
MICROLITE SO C25D.OO 

* * + 
*»** * * 



SHINWA CP80 £230 00 
DELTA 10 £399.00 
GEMINI 10 £230.00 
EPSON ZXSO FT £320,00 



dnJriHi:>h 






LLUU 



Telephone Mail Orders welcome. 



STATACOM LIMITED 

23A HIGH STREET. 
SUTTON, SUP REV £Ml IPO 

01-661 2266 



: 
: 
: 



: 
: 
: 



WINDRUSH MICRO SYSTEMS 





BUG ZAPPER 



MAC E 




Mft^E -ftrfci 1rdif.andafii* T at fl«K *Q POM can «ork in BAS [ C 
muA Jiisfribty Language nt tnc imic \iwt+ The asiertaLer supports itr 
i r jri&ard HataroLa i-.ni-* a tor uL. "C6BCJ^ mcMni.::. HA EE jirayitie-s a 
cnneLttc-Ly Interact ivc atsenbl} LangL-ij* progr-nnipg ami rnmtit* 
Tfau have imttant access, the EDITOR the ASSEHBLER and irr SYE-TE.H 
HDNIT-DH . RDM cartridge inch 60 page manual n 



A coresident trater/di j-nisenbLer/nnni tvr for the DF*WR 5? only. 
Include 1 * it* cvn RAM ec that it nay be used Cfr wOfk wit<h progrens 
j-eiident anywhere in ririwr? 1 . D-BLK er^obLes r*u to s^nflLe-step 
tr^je a progjrB»i or tu disassemble a Drogran.. can fM*n 

Tirrglr-Mep through (h* UASEC BON 1 ? in t+i e 5HA*UH. R{JH/RhH 
GinfiOge Milh *J p*gn mirrj^L p>Lu* 63 v*q* MC6B09 *»***frly 
L fnnUfin^ Vruigi- ijin-iHi > Hp l>f trie* -SuiClr, 



D-LHJIi-3?y6i 



MftCEyt-fiUG 



Afr J£ii>y* tiM( <JC*S nill IrtLluiM C h* Int+rnal ftArf, 
(hf t>HA^C«-6i in 32K -tiiW r 



hCri.1 nHh 



i?9.953 



MfiLE and D-BLpEL-J-2i'a4 1n one Ljnridqe. Tnks reciraiencs trm 

ulrlnar.* \ri Jisfribi. j- Linouagr progran de^a Lopncni tooLs tar tht 

DHADQH-3? ar fHAGQh-44. -anly «orks -ith QRAC^h-tv in J*rf niedc. RQH 

cartridge plus MACE manuaL* D-BLfc nanuaL and Programmers HelerenLe 

Guide. 



A pro 'es-siona L quality EPR-DM prag.ran»er cartridge for the 
SHADOH-12 or the DFAMI.-G4. ■Zo'iP-t alL singile voltage EPREIH5 : 
HO*, 271A # 251o, 2712, IIU^ £532^ 2?c.4 H 2S44 H 6870^ 
ZW& dnd tie 2?2ib< Intel's inteLigent programing aLgnrithn 
supported for t»ie £7l2& and 2?2Sfr. Ease d f use is guaranteed 

by Menu driven operation: F I LL f MOVE , EXAHI HE/ CHANECj. HEJC^AStlE 
OUFIP H tHf tWE CK LlH x C-DPr EPHOH P UE R [ F Y LPP-ah, PROGRAM EPHOM,, 
SELECT KIEV EPRQH TYPE, ST AHT/iTOP CA.L3ETTE hcTDB, LOA& OR SAVE TO 
LA.EiSCTTE . 34 page ranuaL. 



HUS-ZAP/HA-CE As above but incLudingj MACE. 

PA ICES INCLUDE POSTAGE 4 MAT. VISA /ACCESS PHONE OFtDEWS ACCEPTED 
WOH&TEAD LABORATORIES, NORTH WAJL5HAM, WOflPOLK, ENGLAND NR2i 9SA 
TEL: dQogs) DEALER ENQUIRIES INVITED 




ELTEK 



39 PARKSIDE AVENUE, UTTLEHAMPTON 
WEST SUSSEX, BN17 6BG 



LANGUAGE OF THE DRAGON SMS AgSEMB-LY LANGUAGE by M. Jan-y Ai \&\ Is hene' H 
VPU want lo lean how 10 program m assembler, then this is Ihe book lor y«J Efl.flfi 
AMfOfiir OF THE DF^GDN: ADVANCED BASIC F0FL THE DHAG0H. LEam how ihE Dragiw 
works msKJe ^nd haw ta use its power in your Eat prOfifans €5 95 
the earn companion >s a useful machinp. <jnde rE«ErE-ice buok coiiiajniriQi the e&fig nsiruction 

i.-i nun!" t:; - l- i i, 10 
AH INTHODU^TlDN 70 PROGRAMMING THE DHA&ON ne PS vOi nasler Has r anrt has rnny 
dkmonslrabon oro^rarns W 10 

k MICROPR GC ES SO R PRI MER K r :r s ne^COnEf tr- e -rtromcs E2.1 D 
6EGINHERS- GUIDE TO MICRGPRDCE3S0H& * COMPUTING £2.10 

MACE EDlTOMSSEAWLEfi MONITOR Lartridge w«1h BD-psge nanual far m r: prog^mrning the 
Easy and pioliisSKinai way. 125,95 

EPflOM PROGRAMMER lor most smflle supply eprprns Iron 1K lo 33K b^fiS. PowerlUl Ml. 
move, sjcam if. ciaigK uupv. vfinlv. program casseUe save'aad Functions and lull 
dOCUmentil'On C79.»(wlh MACE frtlEd C89.95I 

13-BUG Tra«f-Mflflitor-Olsassembler ca.r1ndgE helps Lu gt? yOur m C programs ^orkng nuicScry 
and Easily. £29.95 

TELEWfilTER wpr-d procEsso-r: Now fiv&n belter v^h Au^o repsar and lazier key hoard rE^onfifl 
MS 95 

Sffnd a siarrip tor de^9il3 majrry itaniE, lor tha Dragon 
^rwaiYor-cte/o/iiyj 



I 

I 

=; 

i 



DRAGON 32 BBC MODEL B ATARI 40 D HOC TRS80CX32K ELECTRON 

747 FLIGHT SIMULA TOR 



Superbly reflnSliC mskumentation and pilols 
ww in inalika Simulation which includes 
emergencies such as- engine lines- and S-yS- 
l^ma- tailuw This- program uses high re-soiu- 
liOri graphics to Ihe 1ul t-a prccluce ire nos-l 
reali&Hc Flqht dock displiiv ye? &een on a 
home computer. There are 21 real dials and 
25 other indicators <see diagram I . Your con- 
trori operale Ihrcvme ailerons. e4evslor£. 
Flaps, sials. spoilers., landiru gear reverse 
thruat. trakBE,. etc Vou see 1^e runway - in true 
perspedive Uses icysticks and includes op- 
tions 10 ilan wih lake-oH or random lanomg 
apprcacTi, "A real simuiahon. not |usl another 
game'" \Yajr cpmput&T. Afini fl^j. 
Onstttte t9.9S (pip and! VAT included): 

DACC LW (Dept DU) 

2? Waverley Road, Nlndley. 
Griper Manchester WN2 3F3H. 
^Despatch wMhin A& hours) 




ACTUAL SCREEN PHOTOGRAPH 



in US S27.G5 {p&p included) 
Order from sola distributor: 
Frank Ashion | Dept. DU) 
PO Odjc 7017 

Chuis Visiaj CA92012 7037 
(CaliTorrlia residents *dfl tj% &ale& taxi 
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380 GET (0 , 0 > - ( 1 2 , 1 1 ) , R7 , G : PCLS 

390 LINE (7 ,, 5) -(9,3) , PSET : PSET ( 7 , 2 , 5 > : PSET (5,4,51 : PSET < 10,5 ,5> :PSET (8,7,5) 
400 GET(0,0>-<12, 13) ,MQ,G:PCLS 

410 LINE (5, 6)- (8,4 ) , PSET : PSET (6,3,5) : PSET (4,4,5) : PSET (0,7,5) : PSET (6,8,5) 

420 GET (0,0) - ( 12, 13) ,R8,G 

430 INSTRUCTIONS ? ***** 

440 PR1NTS453, "NEED INSTRUCT IONS ( Y/N ) " ; : INPUT IN*: IF IN*-"Y" OR IN*~"N" THPN 450 

ELSE 440 
450 IF 1N*="Y" THEN GOSUB 1140 
460 CLS: PR INTS234, "PLEASE WAIT" 
470 PREPARE SCREEN ***** 

4S0 COLOR 0,1: PCLS 

490 DRAW " BM30 , 50? D80F30R 140E20U20H20L40H30U20H3OL40G30 ; BM60 , 60 ; D60F 1 4R 1 1 0U3L33H4 
6U2QH 1 4L24G7D 1 " : PA I NT ( 40 , 60 ) ,0,0 

500 Tf~ " UHUHFE2RE2HUEH2GH2F2BF62EFHEHE3HLH2GHGH.G2L.GFG2FDHF2REHEHUE3GHFG2DFGFGF2E 
FEGHGFD2GD" 

510 DRAWBH75, 110; XT* ; BM 1 15 , 1 25; XT*; BMI85 ,75; XT*; BM25 , 1 65 ; XT* ; BM1 5 , 35 ; XT*;BMS5,7 
5; XT*; BM230, 175 j XT*; BM1 10 , 182; XT*; " 
520 LI NE ( 1 , 1 > - < 256 , 1 92 ) , PSET > B 

530 PUT ( 190, 140) -(202, 152) ,M5, PSET I 
540 SCREEN 1,0 

550 PLAY " V25T70 1 GGAL3FLBGL4A0 1BB02CQ 1L3BLBAL4GAGL4FL2GL402DDDL3DL8C0 1 L4B02CCCL3C 
□ 1 L8BL4 AB02L BCO 1 BAGL3B02LQCL4D02L8E02CL40 1 BAL2G" 
560 X=190: Y=140: M=9: A=0: B=0 : T IMER=0 s SC=0: SX=2:DM=0 
570 '***** START OF GAME ****** 

5B0 GN M GOSUB 690 , 7 1 O , 720 , 730 , 740 , 760 , 770 , 780 , 790 , 8 10 , 820 , B30 , 840 , B60 , G70 , 880 

590 IF SX=1 THEN SC=SC-5 

600 IF SX=3 THEN SC=SC+5 

610 IF A<-SX THEN A»-SX 

620 IF A>SX THEN A=SX 

630 IF B<-SX t HEN B— — SX 

640 IF B>SX THEN B=SX 

650 IF PEEK (337) <>255 THEN GOSUB 1060 
660 IF M>16 THEN M=l 
670 IF M< 1 THEN M=16 
6S0 GOTO 5S0 

690 IF B>0 THEN B'B-O. 15 ELSE B=B+0. IS 

700 A=A+0, 3: X=X+A: Y=Y+B: PUT ( X ,Y) - <X+12,Y+1 1) ,M1 ,PSET: IFPPOINT (X+13, Y) =1 OR FPQIN 
T ( X+ 1 3 , Y+ 12 ) = 1 THEN900ELSERETURN 

710 A-A+0.3: B=B+0. 15: X=X+A: Y=Y+Bt PUT ( X , Y > - ( X+ 1 1 ,Y+12> ,R1 ,PSET: IFPPOINT (X+12, Y+13 
)=1 OR PPOINT (X+2,Y+13J «1 UR PPOI NT ( X+ 12 , Y+2) = 1 THEN900ELSERETURN 

720 A=A+0. 3: B=B+0. 3: X=X+A: Y-Y+B: PUT t X , Y> - < X + 1 3 , Y+ 1 3) , M2,PSETi IFPPOINT ( X + 14, Y+l > = 
10R PPOINT (X+l ,Y+14i=l THEN GOTO 900 ELSE RETURN 

730 A=A+0. 15:B=B+0. 3: X=X+A: Y- Y+B : PUT ( X , Y ) - ( X+ 12 , Y+ 1 1 ) ,R2,PSET: IF PPD I NT ( X+ 1 3 , Y+ 1 
2)=1 OR PPOINT (X+13, Y+l 3 =1 OR PPO INT ( X + 2 , Y+12) - 1 THEN 900 ELSE RETURN 
740 IF A>0 THEN A=A-0.15 ELSE A=A+0. 15 

750 B=B+0 . 3 : Y=Y+9 : X— X+A: PUT ( X , Y) - ( X+ i 1 , Y+ 11), N3 , PSET ; I F PPOINT ( X , Y + 1 2> = 10R PPOIN 
T (X + 10 , Y+12> =1 THEN 900 ELSE RETURN 

760 A=A-0, 15iB=B+0-3s X=X+A: Y=Y+E : PUT ( X , Y > - ( X+12 ,Y+ 1 1 ) ,R3,PSET: IF PPOINT ( X-l , Y+l 1 
)=1 OR PPOINT (X-l ,Y+2>=1 OR PPOINT ( X+ 1 1 , Y+ 12 > ■ 1 THEN 900 ELSE RETURN 
770 A=A-0.3:B=B+0. 3j X=X+A: Y=Y+B : PUT ( X , Y )-( X+12, Y+12 > ,M4,PSET: IF PPG I NT (X-l , Y+l •) 
=1 GR PPOINT (X+12, Y+l 3) =1 THEN 900ELSE RETURN 

780 A=A-0.3:B=B+0. 15: X=X+Ai Y=Y+B : PUT ( X , Y ) - ( X+l 1 , Y+12) ,R4,PSET: IF PPOINT ( X~l , Y+13 
>=1 OR PPO I NT ( X - 1 , Y+2 ) - 1 OR PRO I NT ( X+ 1 0 , Y+ 13 ) = 1 THEN 900 ELSE RETURN 
790 IF B>0 THEN B-B-0.15 ELSE B-B+0.15 

800 A=A-0.3: X=X+A: Y=Y+B:FUT(X, Y>- (X+12, Y+12) ,M5,PSET: IF PPO I NT (X-l , Y ) - 1 OR PPOIN i 
T<X-1,Y+9>=1 THEN 900 ELSE RETURN 

810 A=A-0.3:B=B~0. 15: X = X+A : Y=Y+B: PUT ( X , Y ) - (X + ll ,Y+12) ,R5,PSET: IF PPG I NT ( X — 1 T Y— 1 ) 
~ 1 OR PPOINT (X+9,Y-1)=1 OR PPOINT ( X-l ,Y+ 10) *1 THEN 900 ELSE RETURN 
820 A=A-0.3: B-B-0.3J X = X+A: Y=Y+B: PUT (X , Y) - (X+l 1 ,Y+1 1) ,M6,PSET: IF PPO I NT < X- 1 , Y+9 ) = 
1 OR PPOINT ( X+9 , Y-l ) - 1 THEN 900 ELSE RETURN 

630 A-A-O. 15: B=B-0.3: X=X+A; Y=Y+Bi PUT ( X , Y ) - ( X+ 12 , Y+ 1 1 ) ,R6,PSET: IF PPOINT ( X+l , Y-l > 
-1 OR PPOINT (X+10, Y-l >~1 OR PPOINT ( X- 1 , Y+9) = 1 THEN 900 ELSE RETURN 
840 IF AX) THEN A=A-0. 15 ELSE A=A+0. 15 

850 B=B-0. 3 s Y=Y+Bs X-X+A : PUT fX,Y! -(X+12, Y+12) , M7 , PSET : IF PPOINT ( X , Y- 1 >- 1 OR PPOIN 
T (X+12 , Y-l > = 1 THEN 900 ELSE. RETURN 

860 A=A+0. 15: B=B~0.3: X=X+A: Y=Y+B:PUT (X, Y ) - ( X + 12 , Y+ 1 1 ) ,R7,PSET: IF FPU INT (X+12, Y- 1 
1-1 OR PPOINT (X + l , Y-D-l OR PPOINT ( X+13 , Y + l 0) = 1 THEN 900 ELSE RETURN 
870 A=A+0. 3: B=B-0. 3: X=X+A: Y=Y+B: PUT ( X ,Y)-( X+12, Y+13) , MB, PSET: IF PPOINT (X+l , Y-l ) = 
1 OR PPOINT (X + 13, Y+12) = 1 THEN 900 ELSE RETURN Continued on page 46 
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940 
950 
960 
970 

930 
990 
1DOO 



BSO A=A+U. 3: B=B-0. 15 S X=X+A: Y=Y+Bi PUT C X , Y > - ( X+ 12 , Y+l 3 ) ,R8,PSETi IF PPOINT (X+12, Y-I 
>=1 OR PP0INT(X + 13,Y+10J=1 OR PPO I NT I X + 1 , Y- D - 1 THEN 900 ELSE RETURN 
890 '*##+■# DAMAGE ROUTINE ***** 

900 DM=DM+lsIF DMOS THEN PLAY " T2550 1 A " : SOTO 610 
910 ***** CRASH ROUTINE ****** 

920 DRAW "EMI 70 , 27 ; Ul 2R6BD 1 2L6BR9U 1 2R6D6L6F6BR3U1 2R6D6L6R6D6BR3R6U6L6U6R6BR3D 1 2U6 
R6U6D12" 

930 FOR H= 1 TD50: SCREEN 1 , 1 : PLAY"T25501 A" i SCREEN1 ,0: PLAY " T2550 1 DEF" : NEXTN 
'***** SCORE ROUTINE ****** 
CLS:SC=SC+TIMER 

IF SC<HI THEN 5C$="BAD LUCK !!?" ELSE SC$="WELL DONE ! ! ! " 
FOR N=0T0128 STEP 33 : PR INT970+N , SC$ ; : NEXTN 
PRINTG260, "YOU SCORED "jSCj "POINTS" : 
IF SC<HI THEN QOTO 1010 ELSE HI=SC 
PftINT@322 T 'CONGRATULATIONS! YOU HAVE BROKEN THE HIGH SCORE" ; ; GO 

TO 1020 

1010 PRINT9324 , "THE HIGH SCORE IS ";HI 
1020 PR I NT@457, "ANOTHER GAME Y/N?" 

1030 IF PEEK C339) =223 THEN PR I NTG457 , "PLEASE WAIT":GOTD 480 
1040 IF PEEK (344) =247 THEN POKE &HFFD6 , 0 ; END : ELSE 1030 
1050 '** KEYBOARD SUBROUTINE ** 
1060 IF PEEK ( 344 ) -223 THEN M=M-«- 1 : RETURN 
1070 IF PEEK (343) =223 THEN M=M- 1 : RETURN 
1080 IF PEEK (342) =223 THEN SX=SX-1 
1090 IF PEEK (341 > =223 THEN SX=SX+1 
IF SX<1 THEN SX=1 
IF 5X>3 THEN SX-3 
RETURN 

'***** INSTRUCTIONS ****** 

PRINT@129, "yOU CONTROL A SMALL CAR AND MUST TRY TO KEEP IT ON THE 

TRACK FOR AS LONG AS POSSIBLE yOUR SCORE WILL BE D I SPAYED AT THE END OF EACH 
GAME TOGETHER WITH THAT OF THE HIGH SCORE. tO CONTROL YOUR CAR USE" 
1150 PRINT" THE RIGHT AND LEFT KEYS TO TURN AND THE UP AND DOWN KEYS TO 

ACCELERATE AND BRAKE rEMEMBER THE FASTER YOU GO THE HIGHER YOUR SCDRE . 

PRESS ANY KEY TO BEGIN."; 

1160 IF I NKEY$< > " " THEN RETURN ELSE 1160 
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Composer 



From Brim and Martin Bond who come 
from Tadfey 

COMPOSER ALLOWS yo 





the 
the 

your c< 

nd at and modi 




lay the sound 
you are satis 
mm is a 

L ry. ■ 



on 



10 
20 
30 
40 
50 



=f: +: J+: *i +\ +; j+: * 

1 *:**=GOMP0SER*=*+ 

1 **B ft P\ BOND** 

60 PM0DE4, 1 : SCREEN! , 1 : PCLS5 

70 DRAW"C0-BI117> 32 ; R220D100L220U100 1 ' 

80 DRAW " C0 ? BM39, i 32 ! U50LSU50D50R 1 0U50D50L5D50R22U50L5U50D50R1 0U5 
0D50L5D50R22U1 00D 1 00R22U50L5U50D50R1 0U50D50L5D50R22U50L5U5BD50R1 
0U50D50L5D50R22U50L5U50D50R1 0U50D50L5D50R22U1 00D 1 00R22U50LSU50D5 
0R 1 0U50D50L5D50R22U50L5U50D50R1 0U50D50L5D50 " 
90 DRPW"C0;BM39t 1&4tD28R177U2SL177" 
100 PftlNTf 126, 1E2> , 0, 0 

110 PRINT <; 40, 60) , 0t 0: PAINT<S2, 60) > 0, 0: PA I NT < 106, 60) , 0, 0: PRINT C 12 
8, £0) , 0, 0: PAINT < 150, E-0) , 0, 0 : PR I NT CI 34, 60) , 0, 0 : PAINT*! 21 E» S0) , 0, 0 
120 DRAW " SS" 

130 DRRW"C0;BM26, 1 24 } HU4ER2FHL2GD4FR2E " 
140 DRAW"C0iBM46, 124; U6R3FD4GL3 " 
150 DRAfcPC0;BriE8, 124; R4L4U3R4L4U3R4" 
160 DRRW n C0; Bri90T 1 24 ! U3R4L4U3R4" 
170 DRAW"C0;BM114, 124; R2EULRDGL2HU4ER2F" 
1 30 DRAW "C0 5 BM1 34, 1 24 ; U5ER2FD5U3L3" 
190 DRAW " C0 ; BM 1 56, I 24 ; U&R3FDGFDGL3U3R3" 
200 DRftW l, C0;&f11S0T 1 24 5 HU4ER2FHL2GD4FR2E" 
210 DRRW"C0;BM200, 1241UBR3FD4GL3" 
220 DRAW"C0iBM222> 124 ! R4L4U3R4L4U3R4" 
230 D RAW " C0 : BMii 3 t 1 S ft S H U4E R2FHL2GD4F R2 E " 



Continued on page 49 
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Yott could pay fi lot rime for a printer to interface 
frtth \'f)ur Dragon. 

Bat it sewn* cmzyto team a micn> with an add-on 
canning a pnce tngnmnmg into three or jour ha f wired 



Kwieciftff \ ' fi -/i et 1 the rei wfafioi i an Si 7 ih k/h / (*P500 1 
does so much for so little* 

For exmnpt(\ itsg()tj?dlgfytphicscap(d)ifit\\ with a 
single command enabling a column n/ <j:mphw da hi to he 
re/ tea ted ax many times u;// need. 

Printing speed is 50 characters a second in an SO 
column dot matrix format on standard width paperad/nst- 




abfe op to Ifhuches. 

\nd under its compact easing, the Seikmha packs 
a wealth oj sophisticated Jeatarcs like automatic printing 
(no dahf foxl doe to overflow}* intermixing ffgraphic, 
chanicter and donhfe-iridth character modes on a single 
line ftnd printing of a copras fceff as the original 

If aft adds ftp ft) a tpia/ify* rehahfe add-on that 
breathe* new Jit x* info wtor Dmgon \s peiformance: 
accounts^ cataloguing, fist^ charts, diagram* and pro- 
gram debugging an* now all available in print. 

See the Seikosha (iPjOO 1 m fiction - phone for 
ffetfiifs and f/te odrfress of \r>nr neatvst dealer 




DRG 



\ilX (■irsctttf. li'mterstoki' /id Iti'sfon Super \fan\ Amu IiS24 9/XV. 
telephone: (M:U4lWf4. Telex: 444761. 



M & J SOFTWARE 

"DRAGON ADVANCED PROGRAM MEFTS PACKAGE" 

W© provide the most wrnpreTiensiv^ FfJflTH implotnentaton on the marfcel — just 
compere oyr specrticaliO^S with IhOse oF cHher FORTH packages. You gsi: 

1. The language rfcsa-lf which can access Basic ^omnanrjs Irom within FORTH 
programs ihe-efore relamng the Dragon's graphic* capabilities. 

2. A powerful lejrt edrior *hich can b* uS*d not Ortty for pneoering programs bul als&as 
a hrwlexl 'iw?ri1 processc? r . 

3. A macrciaEEemhlaf. 

4. The lig-FORTH Instellalion Manual Ytfitefi cc-nlairis 1h* FORTH source code, 
glossary etc. 

5. A roanua enl.niurg <j\$ example programs including the goufM cede Icr the 
6509 macroassembler. 

But this is nol ell! 

To comolete 1he package we provide a Copy or the "Diagan Companies", Thus 
excellent publication CCrtains a full 6805 disassembler, en extensive Dragon memory 
map, dftla.il& o1 how to access eslra graphics modelgL, how 1c merge programs and lots 
more. ONLY El 5.00 

Att prices incta-ve of pfic. Cheques and POs p tease to: 

M & J SOFTWARE 

34 Grays Close, Scholar Green 
Stoke-on-Trent ST7 3LLL Teh (07B2) 517876 



ft!K> RON! Dura 



Bfoj-rlly o^KP-nK The rmv idling li! JtCtr] And ib.fr N jl ir49« - 



k: g h p ij n r h 



■ A wecijl^t pry.qr.im whir/h u1iIi».pk. 
m^Ch Qt |N{ dplj VJDC- i+ri infiptirling Lil#'l 

W**hHr%ri#r p .i[>e-r 

■ This, maic SOph)S-liCM«a prC^lim IvHL 
yuu m *lap Dy il»p Ihrou'jh «-HLh runnir j. I n-i m 
ir-#n prn-rkirr? |hp Grenada i#C# PISl mq 5 

* IncliirtMh l*t Hlily ll ah" ■■flHW &nct 



a A. mflt finiHM r-tffiDn dT I hi 
daiip c.ic#r h lining i«cl on 



H-jIP pn.^i nnii -3 ■ LHlub't lur - 

:,r: ... i:mm i k nuACON J? 1 ** t*hd* COCO J2* 



RED AOM I^rj. 




it2 n DAP. l.niUSflt LIHCS 

STATE MACHINE Fi>fl fP-QMPI D€LlV<«T 



Oh J? ONI- 




MIDDLESEX DRAGON CENTRE 



DRAGON 32 
£168 



DRAGON 64 
£220 



plus data cassettes, disk drives, printers, monitors, joysticks, dust 
covers, TV and monitor stands, toads, floppy disks, paper and everything 

for the Dragon owner. 
Home Accounts * Database + Stock Control, etc — all £19.95 each 

Discounts on all game cassettes and cartridges 

Open 8 days a week ■*■ reliable worldwide mail order 
* approved Dragon service and repair centre 

SCREEHS niCROeomPUTERS 

6 Main Avenue, Moor Park, NorthwoocJ n Middlesex 
Tel: North wood 20664 

Access * B&rcteycard * Amex -k Diners Gfub * instant Credit 



BDf IWArtE LiBflARY FQfi ThE nHACjOKJ jj 




* Software for hire from 11 manufacturers 

* Over 90 titles to choose from, and growing 

* TWO YEARS membership for only £8.00 

* Same -day service 

Software at 10% discount Send SAE for details and 

fist of titles available to; 

MICR0BYTE COMPUTER SHOP 

19a Lower Warrengate 
Wakefield WF1 1 SA 



DRAGON SOFTWARE AT BETTER PRICES 



MAIL 

ORDER 

ONLY 



(Dept DU), PO Box 107, Uxbridge, Middto^K UB10 ORG 



Ml OR ODEA L 

SPACE FSGHTEfl 
DRAGON HAWK 
DANGER HANGER 
SPACE RAIDER 
SKRAMBLE 
EIGHT BALL 
FROGGER 
THE KING 

And .all their other titles 
RRP EB 00 
Oor Price E7.7& 



CHANNELS 
GOLDEN BATON 
TIME MACHINE 
ARROW OF DEATH 
PULSAR? 
WIZARD GF AKY=tZ 
FEASIBILITY EXP 
CIRCUS 

RRP £9.95 
Our Price £6.95 



SHARDS 
EMPifCE 

RRP E6.95 
Our Price E6,25 
^ErTIGRIWS DIARY 
RRP I? 95 
Our Price £6,95 
5'VQUICKSHOT 
JOCKSHOT 
RRPE12.-&5 
Our Price £ 11.95 



OR SEND SAE FOR OUR CATALOGUE 



FOR THE DRAGON 32 

AGE HIGH (MK 2) 

Machine gun warfare 
in the sky 

Your machine — The Spitfire, elgm 

machine Quriy. 16 otw-BBcnnd hursls 
Your (arg#1 — slow mci^ng Hoinkel 
rjonitpers escorted hy forrrnuabla Mbe- 
serschmih lighlers. 

Your lask — tak* lha bombers span Cr-yage the Megserschmitbs enly il thev ^et In 

your way. 

A high score gives yOu i second fun end a crack ai ACE qualiftcalicn — ?5 raidara. 
Th* atert pilot aufMives Accurals aim scores high, 
Up to ten minutes violent acilofl. 
F#aturaa hi-res graphics., cockpit view, rear irn^or. 4 Jevels. realislic sounds, reward 

sysiem and delailed Sn^Oracardl. 
A qualrly ^ame using a^ 
Not availarjie m or 10 libraries orcJyrj systems. 

Fast service £6-95 
TUDOR WILLIAMS 

15 Summerhill Road, Bilston, W. Midlands WU14 BHD 



THE TYPIST 

TURNS YOUR DRAGON INTO ft SIMPLE WORD PR0CESSOP1! ! 

You can now wrile proressional quality letters on your printer. Your 
keyboard becomes- n typewriter with full upper and lowei case characters. 
Features include full on screen editing, cnsrige, irtsert of delete any 
character will file at retrieve dala from mass slorage medium suppresses 
word wrapround automatically, plus much more. Tape vision £6.95. Delia 
disc version £9-95 

Plus Pontoon, Can you heat |he dragon? Full colour graphics, boih hands 
on screen. Recognises pontoons, five card tricks, wiih automatic ace 

evaluation, 

And Hi-Low based on the popular TV game, can you predicl Ihe next card. 

Very hard, ve/y addicuve 
Pontoon and Hi- Low are on lar>e and cost each 
Our prices include post and packing and VAT 

SOUTH MOLTON COMPUTERS 

OOQTSON HOUSE, SOUTH MOLTON. NORTH DEVON, EX3G 4EJ 



ULTIMATE SOFTWARE 

15 Shapland Place, Tiverton, Devon EX16 SEP 

ULTIMATE M/C MONITOR 
£5.95 inclusive 

If you only wish to dabble in M/C, you may opt for a 
cheaper alternative. But if you seriously intend to write 
and debug M/C then you need ULTIMATE. 

COMPACT: fits in just over 2K of RAM 
RELOCATABLE, loads anywhere convenient 
EXCELLENT software interrupt handling 

In facl ULTIMATE has must of the usual (and same 
unusual) features found in the better M/C monitors 
BUT ULTIMATE S PERFORMANCE IS SUPERIOR 
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240 DRAW " C0 1 Btf 70, 1 Sh ; R2EU4HL2GD4F " 
250 DRAW" C0?BM90, iS4i U6F2E2D6" 
2B0 DRflW ,, C0;Bhii2, 1E4?UER3FDGL3" 
270 DRAW" CB? BM134i 1S4; R2EU4HL2GD4F " 
260 DRAW "COiBM 154, 1 S2 S FR2EH4ER2F" 
290 DRAW"C0! BM17S, 1 84 ? R4L4U3R4L4U3R4" 
300 DRAW"C0;BM200, 184 5 U6R3FDGL3RF3" 

310 P*=" 03L3C ' L3EAGL6FEDC ; D4L3C03BAL 10 ; D4L3C03BAGLGFEDCL3FEDC ; L& 
DEFG03L3C ; L3EAGLEFEDC ! 04L3CQ3BAL 1 G ! 04L3C03BAGL6FEDCL3FED ?L1C" 
320 PLAY"T4"+P* 
330 GOSUB590 
340 CLS5 
350 PLAY f, L5" 

3E0 A$=INKEY$ 



370 


IF 




11 1 " 


THEN 


PLAY"01 1 


1 s PRINT"01 ; 11 ; 


380 


IF 


ft*= 




THEN 


PLAY" 02' 


■ : PRINT' 02? " ? 


390 


IF 


A*= 


i| T H 


THEN 


PLAY" 03' 


■ : PRINT" 03; " ; 


400 


IF 


A*~ 


"4» 


THEN 


PLAY"04" : PRINT" 04; " ; 


410 


IF 


A*= 


"5" 


THEN 


PLAY" 05' 


■ : PRINT" 05? " i 


420 


IF 


A*= 


"C" 


THEN 


PLAY^C" : 


:PRINT; At; 


430 


IF 


A*= 


■D" 


THEN 


PLAY" D" : 


: PRINT; as; 


440 


IF 


A*= 


"E" 


THEN 


PLAY"E" ! 


: PRINT; A*; 


450 


IF 


A*= 


" F" 


THEN 


PLAY " F" : 


i print; A*; 


450 


IF 


fl*= 


"G" 


THEN 


PLAY"G" : 


'PRINT f A*? 


470 


IF 


A* = 


"ft" 


THEN 


PLAY" A" : 


i PRINT; ft* i 


480 


IF 




H B" 


THEN 


PLAY'-B 11 : 


: PRINT; fl$! 


430 


IF 


Pif = 


fi J ii 


THEN i 


3OTD520 




500 


IF 


A*= 




THENE30 





510 GOTO3E0 

520 LINE INPUT" in Put tune "?N* 

530 B*=INKEY*: IFB*=""THEN530 ELSEB^ASC < B*> 

540 IFB=S0 THEN5S0- 

550 IFB=73 THEN520 

560 IFB=77 THEN3S0 

570 IF B=72 THEN6S0 

580 PLAY N**6OTO530 

590 'INSTRUCTIONS £00 CLS 

E10 PRINT91 lr "COMPOSER 11 

620 FOR 1=43 TO 50: PRINT3I , CHR*t 131 ) : NEXT 

630 PR I NT" YOU HAVE JUST HEARD A RENDITION OF THE WELL KNOWN TUNE 
i LAVENDER BLUE. THIS IB AN EXAMPLE OF THE DRAGONS MUSICAL CAPRBI 
LITIES. CANYOU WRITE ONE BETTER? 11 

£40 PRINT "THIS PROGRAM WILL ALLOW YOU TO COMPOSE YOUR OWN TUNE, 
REPLAY ON REQUEST AND MODIFY IF NECESSARY. " 

S50 PRINT: PRINT" FDR A FULL LIST OF KEY FUNCTIONS < PRESS THE 

SPACEBAR) " 
GE0 Af=INKEY*:IF A*=" " THEN &E0 
670 IF ft*-" "THEN GS0 
680 CLS 

690 PRINT" THE FOLLOWING KEYS USED ARE* -" 

700 PRINT: PRINT" ' n* — ( MANUAL ) THIS ALLOWS YOU TO PLAY THE NO 

TES Cfi-O) FROM THE KEYBOARD AND CHANGE THE OCTAVES <!KE 

YS 1-5) " 

710 PRINT"' I' — (INPUT) WHEN YGU ARE SURE OF THE TUNE YOU HAVE 

PRACTISED IN MANUAL MODE, PRESS THIS LETTER AND COPY Y 

OUR NOTES, ENSURING THAT YOU INSERT THE NECESSARY PLA 

Y COMMANDS SUCH AS SHARPS, FLATS, NOTE LENGTH ETC, " 
720 PRINTS PRINT" PRESS < SPACEBAR) TO CONTINUE"! 

730 At-INKEY** IF A*=" M THEN 730 
740 IF A*=" 11 THEN 750 

750 CLSi PRINT: PRINT" 1 p' — < PLAY) AFTER TYPING IN YOUR NOTES A 

ND ENTERING IN THE T MODE, YOU CAN PLAY YOUR TUNE AN 

Y NUMBER OF TIMES, BY PRESSING THIS KEY. " 

7E0 PRINTS PRINT" ' H' —(HELP) THIS WILL ENABLE YOU TO RETURN T 

Q THE KEY LIST IN ORDER TO REFRESH YOUR MEMORY. " 

770 PRINT: PRINT" PRESS < SPACEBAR) TO CONTINUE"? 
780 A*=INKEY*: IFA*=" "THEN 780 
730 IFA*=" "THEN 340 ELSE RETURN 
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Make your Dragon turn into a real 
new Double-Density Delta Disk System. 

The Delta Disk System Gives You 



r with the 



■ - - 



An affordable disk system. 
Powerful Delta disk commands. 

• Lels you produce and handle random access 
flies as easily as serial files. 

• Random sequential and indexed file handling. 

• Simple plug into Dragon 

there are no HARDWARE MODS needed to run DELTA! 

• Easily expandable 180K to 1.4 megabyte 
ON LINE storage. 

• Full range of business utility and games 
software AVAILABLE NOW! 




■-i-: 

"•t-'-'M-^- .: 

" > ^ ^ yw ■ ... 

The price you see Is the price you pay. 
NO HIDDEN RAM upgrade costs. 
Uses under 2K of user - RAM as DiLTA 
is held in EPfiOhL 

Enables programmer to easily produce 
applications Software which automatically 
starts up and operates without any 
intervention from the user. 



DELTA CARTRIDGE - contain* DELTA disk Operating System. Uwr Manual, deowtrtrorHon diskette . . £420.00 

DELTA 1 - DELTA Cartridge, Uw Manual, a jingle-fkted 40-trock (4 MM drive plus cable £320,00 

DELTA2- qiDaTA1 P butwrmaslr^r&^ O5S.00 

DWc Interface ccArieikjppltedwtth DELTA 1 or3) . . . . . £9.95 

ENCODER 09 anemt^/dlw^mblen'^hl^ - Integral with DELTA . , T £24.95 

HOME ACCOUNTS fufl home package for DELTA _., + + £14.95 

INFORM - Data Bom Management Syvtem cornmtisioned especially for DELTA Systems £39,95 



USING DELTA 



FLEX is an internationally accepted Disk Operating System. It features dynamic file 
allocation, random and sequential file handling, executive file capability, auto drive 
searching, file dating, space compression, user environment control, error messages in 
English and over 20 commands for dtsk operation. 

A large number of high quality software packages ore available to run under FLEX 
ranging from spreadsheets to word processors, compilers to new languages. FLEX is an 
elegant, friendly grid efficient disk based operating system. FLEX is available now for the 
64K DRAGONS using PREMIER s DELTA disk system. It is supplied complete with a 200 
page manual. An editor and assembler are both supplied with the package, 

FLEX is the registered trade mark of T&chnioal Systems Incorporated. £B6 25 ' n<= VAT and P * P 



N£W, 



DOODLE 
MASTER 



□OODH.E-MA5TER provides me DRAGON 32 grophies programmer with 

comprehensive facilities lor the definition f>F graphics shapes. 

+ Create high quality shapes /characters which tan be u}*d in BASIC or 

MACHINE CODE programs 
+ Kill? cpmpai^ble ^iih ENCODER 09 
+ Shop** COr> b# generated and ediled many times raster 

* A WRITE tftf ihly cillgw? th^ user to generate a series of program lines 
con mi nine] DATA or FCB itot^rntfpls representing ihe characters-shape, 
which automatically append lh«fn*#(v*S to rhe current program in memory 

* Shape data can be -saved to cassette or disk 

* A LINK Facility allows shapes to be joined together eilher vertically or 
horizontally 

* A PMQDE adjust lunction allows the user to examine the generated shape in 
another PMODE rood* 

Price: Cartridge £17.95 D€LTA DISK flo.M 



TOOLKIT FOR 
DRAGON 32 

PREMIER'S ASTONISHING HEW TOOLKIT FOR IHE PR AON 32 PERFORMS 
THE FOilOWINO AMAZING FUNCTION*!- 

* PULL screen editor allowing copying. 

* Eighl PROGRAMMABLE KEYS* 

+ 25 f ul I colou r lo w-resol ution graph ics -screens. 

* Ful I range ol ERROR HANDLING torn m □ nd s w ith several RESUME options . 

* OVER SIXTY NEW WORDS fully linked to your DRAGON BASIC- 

* VARIABLE GOTO GOSUB commands, 

■ Superb TRACE command which uses lop nghl of screen only, thus leaving 
graph ics/texl in (ad. 

■ SEARCH ortd REPLACE commands for easier program modification. 

* Games complete with COMPREHENSIVE 40+ page MANUAL. 
Available in CARTRIDGE or DELTA #nhfinCBment format £2*95 inc. 



»£mi£R 
t# SYSTEMS 



208 CrCiydcm H&ad. Anerlev. London SE20 7YX 
Telephone 01 -6» 7111 of TO 1706 
Dealer and e sport or dan *e,lcamflcl 



POSTAGE artd PACKING 
Tap64l-295q, 3+ £1.2$. 
Cartridges £2,50 
Drives or Dls* packages £4,50 
ALL «HCt$ IMCLUDC VAT. 
S^nd 5AE 1or hjl» catalogue. 
ALLOW 2fl DAYS FOG DELIVERY" 



E3 



VISA 
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If you've got a technical question or problem write to Brian 
Cadge, Dragon Answers, Dragon User, 12/13 Little Newport 

Street London WC2R 3LD. 



Dragon Answers 



Memory 
address 

I WOULD like to know the port 
memory address for use with a 
joystick and light pen on a Dragon 
32K. 

David Morgan, 
Femdale, 
Rhondda. 

THE joyslick/ligiit pen sockets 
are wired to the Dragon s D A 
convert or which is addressed as 
location SFF20. However, 10 
read values from Ihis address 
Involves a lol or tedious playing 
around selecting which socket 
you want to address, and thank- 
fully there is a ROM routine to do 
it for us. 

The values from the four in- 
puts are stored as a number 
between 0-63 in locations 346 to 
349, The values can he updated 
al anytime by using the machine 
language command JSH 48466, 
or in Basic using EXEC 48466. 

As the same D/A converter is 
used for sound output, you can- 
not mix sou nil or have the sound 
channel open when reading the 
parts. 



Basic 
converter 

I WOULD fike to know whether 
there is a computer for the Dra- 
gon 32 , which could convert 
Basic language straight into 
machine code. 

D K- Bashfieid, 
Frimley, 
Surrey. 

THERE IS such a compiler avail- 
able lor the Dragon 32 from 
Oasis Software. The compiler 
will handle sound and graphics 
as well as FOR- NEXT loops, 
arrays, strings, etc. It can also 
compile programs straight from 
tape. 

The compile! costs El 4. 95 
and is available from Oasis Solt 
ware, 9a Alexandra Parade, 
Weston-super-Mare, and the 
lele phone number is (0934) 
419921. 



Out of 
the maze 

ON THE text screen I have con- 
structed the plan view of a maze 
in string arrays consisting of 




ASCII CHR: 128, and move a 
CHR: around using the arrow 
keys. 

The problem is, how do I 
detect when the moving CHR: is 
accidentally moved out of the 
maze? 

If the CHR: is moved out I also 
want to print a message when this 
happens. 

R CoHmson r 
Spondon, 
Derby. 

THE easiest way to do this is to 
PEEK the screen memory. If the 
character you are moving around 
is stored as CHAR, and the 
current position on the screen Is 
X* then a simple program line 
such as: 

1QQ IF PEEK (1024 + X + 
3Z*Y)<>1Z8 AND 
PEEK(1024+X+32*YK>CHAR 
THEN ... out of maze rouline 
will detect whether the player 
has attempted to leave the 
maze. 

Defender 



games 



I HAVE owned a Dragon 32 com- 
puter for some time now. lit my 
searches of magazines and soft- 
ware dealers, I have, as yet, been 
unable to find a Defender game 
for my computer. 

Do you know of any such 
game, and if so, where can I 
obtain a copy, and for how 
much? 

Stephen Lb Hunts, 
Camborne, 
Cornwall. 

THERE ARE a number of Defen- 
der type games on the market lor 
the Dragon. One of the must 
accurals imitations I have seen 
is called Planet Invasion by Hie- 
rodoal. 

This costs £8 and should be 
available at slores such as Boots 



or direct from Microdeal at 41 
Truro Road, St Austell, Cornwall 
PL2S 5JE. The game requires a 
joystick to play and has colour or 
black and while options. 

Code 
accessing 

COULD you please tell me if it is 
possible to access any of the 
machine code routines in Rom for 
hi-res graphics directly from a 
machine code program? if so 
how? 

A Jordan, 
King's Heath, 
Birmingham. 

LISTED below are Ihe machine 
code entry addresses for all of 
the useful graphics commands. 
Before using any of them you 
musl set up location 166/1 ST to 
point to the correct ASCII charac- 
ters, possibly held in a table 
within your m/c program. 

For example. If you wanted to 
use PRESET, you would set up 
loo 166 to point lo "fry)" where 
x and y are the graphics coordin- 
ates you wish to use, and then 
use JSR 42739. 

LINE = 42825 
PSET = 42735 
SCREEN = 43518 
CIRCLE = 45624 
PMODE = 43439 
PCLS = 43ZDQ 
PRESET = 42739 
COLOR = 43220 
PAIHT = 44167 
DRAW = 45137 

POKE 

speeds 

ITS PROBABLY already been 
answered but . . . Why doesn't 
the widely publicised POKE 
&HFFD6.D and its alter ego, PD<E 



&HFFD7,0 work on my Dragon ® 
May 1983? 

If I try this method of speeding 
up my programs, they instantly 
crash, Presumably something 
has been changed, so is there an 
alternative location for newer Dra- 
gons? I remain stuck on 0.9 
megahertz. 

MikeAshburn, 
Ashton Keynes, 
Swindon. 

YOU'RE QUITE right, this ques- 
tion has already been answered, 
but it keeps turning up time and 
time again and so is worth 
repetition. The command POKE 
&HFFD7 (and 65495} instructs 
the SAM chip To address ROM at 
double speed (1,8 MHz), hence 
the Basic runs faster — note lhat 
user machine code doesn't run 
faster as this is in RAM. The 
6809 processor al the heart of 
the Dragon is only supplied to 
run at normal speed, Some will, 
however, tolerate the double 
speed — these Dragons are the 
exception, not the norm and 
there is nothing wrong with your 
Dragon. 

Unfortunately, Ihere is no- 
thing you can do short of replac- 
ing the 6809 chip and maybe 
others with ones of a higher 
specification (which I don'1 re- 
commend). In any case, Dragon 
Data does not recommend the 
use of the high speed POKE. 

Assembly 
language 

I HAVE bought a copy of Prog- 
ramming the 6809 by Rod nay 
Zaks and William Labiak, to learn 
assembly language on my Dra- 
gon, Which assembler for sale 
under £10 do you think would be 
best to use with my book, and 
how can ' purchase it? 

Paul Burgin, 
Fu!wood r 
Sheffield. 

DHA60N DATA offers a very 
good assembler/editor for 
£10.95 tailed Dream (can no L3 
0515), This comes on cassette 
and so uses some RAM itself. 

If you prefer a cartridge ver- 
sion this is available, called All 
Dream which also includes a 
disassembler. This costs £24.95 
(cat no 12 0001) and although it 
is more expensive, it is probably 
a better investment. Both should 
be available from most Dragon 
software dealers including 

Boots. 
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Classified 



DUST COVERS 



+ DRAGON 32 & 64 * 

made-lD-rwB5ur& in qualrty natural m nyl 
wflhi cut-&uls ror lerminaisi ancf lAads/ 
Just surd E2 95 fnr? stamp req jirad? Id: 

ALLEN ENTERPRISES 
Freepost, Luton LU2 SBR 



COMPUTER PROGRAMS copied 
(cassette based only). Printed inlay 
caras supplied if required. Minimum 
Order 10 cassettes. Price from 44p. 
Tel: MG Copies (MIG Recordings), 
BurnrwOOd 75375 (24-hour answering 
service). 



"COLOUR FANTASY" 
(for Dragon 32) 

A lantasy eMffi^nanra o1 cominggusty 
chang ng desjgns and fnergmg colours wnh 
sound and music. A must Foe arlisls. desig- 
ners, or fgf body and mind relaxation. A 
12-part menu of inlriearifr. ivpnoiic or simple 
dHsuns. uncontrolled 

£6 5D 

WIN CO LTD 

524-528 "Watford Way, hiii him 
London NW7 4RS 



EDUCATIONAL PROGRAM suitable 
for Ih-rse- to seven-year-elds, teaching 
(alter recognition and writing in lower 
case Uses joystick eontnol only for 
high resolution mode. Send £7 lor 
cassette to B. A Eden, 5 Ek>s:ley Close, 
Middle wich, Oe&hire CW10 QNW. 



D.I.Y. FDR MICRO COMPUTERS — VOL, 1 

I el your M- GF.fi r.ssisl yau 1d work ami Ihe- 
quantities of bmirjina matenals lor your home 
improvement and repairs, usmrj a: 
DRAGON 32 and 54 
SPECTRUM 4HK 
BBC 32K 

SIDE 1 til Ihrfl casaeirR gi'^E guidance and 
calculates ihe average materials tor BRICK- 
LAYING, COHCRETItlS, FILPWj and PAVING 
PAINTING and WALLPAPERING, and ato 
Ddnyeris 2D units ol rneasure*nent Irom 
Mfti*f>1rnperial and impEnaufctetrlc. 
Vou r sv "enter in Metric m Imperial Unil5, 
IH rCSdlta buini y ven in Ihe Metric Units ol 
sale 

SIDE ? gives ADVICE and HINTS on rh-j above 

SdblfidS, plus HEALTH AND SAfETV and 

METRICATION 

ZS far 5 a e lor deU ID J ID 

D. A. Hanson, 4 Soulh Cflflages 
Shenley Lane , Lnndnn Calney 
Herts UD 



CASH BOOK lor 32/54 disc compat- 
ible (spec ly} 400 i entries with lull 
facilities, £7. P. Leach, 95 Donegore 
Drive, Antrim BT41 1DZ. 

DUMP TEXT to CGP 1 1 5 printer." Any- 
thing on text screen, lables. chaHs, etC- 
quickly printed. Full explanation of op- 
eralion and how to incorporate into 
your programs. Send E2^50p postage 
to P. Mallon, 126 BlakeslQwn, Clonsil- 
la, Dublin 1 5. 

ULTIMATE FLIGHT SIMULATOR 

Send £7. 50 to K. (Sorrinoe, College 
Software, ^2 Longiands Road, Sidcup, 
Kent DAI 5 7LR. Part machine code 
program Quick delivery. 

DRAGON LISTINGS Irom gazelle, 
75p each (min 2). Chappel House 
Farm, Newport Ftoad, Albrighlon WV7 

6GT. 

DRAGON LISTINGS from cassette by 
return post, lirst copy £i, second sop. 
K. Gopeland, 23 The Lane, Awsworlh, 
Nottingham. Tel: 0602 324658. 
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TELEWRITER WP software prin- 
ter lead £9 Tel: Birmingham 4278252. 

DRAGON SOFTWARE EXCHANGE. 

Sand quality Dragon cassette and 60p 
p&p for similar c&sarte to: W. Reynolds, 
40 Beatrice Avenue, Gorton, Manches- 
ter M1S 7JU. 

DRAGON HITEXT. Place te^l on the 
hi-res screen with this machine lan- 
guage utility, Fealures Full upper, lower 
case, reverse lield end double height 
characters 224 definable characters, 
24x32 display. Maximum "ID els col- 
ours, 6 display modes. £4.95 to Ft. 
Thompson, 7 Brindley Way. South all, 
Middlesex. Tel: son 571 3610 (even- 
ings). 

DRAGON ARTIST. 100% machine 
code utility. Large set ol commands, 
dump picture to MCP-40 £5. M. Ro-, 
gers, 22 Hermes Way, Wellington, 
Surrey SM6 9 EL. 



CENTRONICS LEADS for the Dra 

gon, 1.5m long to tit all slang- ard 
Centronics interface printers, 
£13 50 inclusive VAT, postage. 
Quick despatch. Cheques payable 
to: High Tech Developments, 27 
Quantock Road, Weston-super- 
Mare, Avon BS234DD. 



DRAGON COPY will copy machine 
code programs, For instructions send 
50p and SAE lo Dragoncopy, 11 Bent- 
ley Road 1 Doncaster, Yorkshire. 

SET OF 30 PROGRAMS. Microdeal, 
Salamander, Dragon Data, etc. (worth 
£300) for £49. Several sets available. 
Send SAE tor list to T. Mohammed, 3 
Lois Place, Blackburn. 



P. PERRIS EDUCATIONAL S0FTWARI 

1 MATHS PACK OHE .EZ.H 

2 MEASURES TCSTS E1.SD 

3. AMERICAN CAPITALS* .... .E1.M 

4. HANGMAN* „ , £4.W 

5 PUKEfl" ...£A.M 

"FeaturlS Ml Oaltiur Hi-Rss Graphics 
Sand cheques- PDs lo: P. Pairis, SB Papier 
Crescent, Shipley. West Ytwks S Dl B ?H H . er 
«n-;1 SAE lor lull lisls. 



CHEMISTRY Tes1 One (tests know- 
ledge of periodic table of elements}, 
price El 80. Multi-mams (lests know- 
ledge ol times tables). Superb value al 
£1.80. Arneiican Capitals, £1.80, En- 
glish Test Orve, £2-90. Send cheques. 1 
PCs lo: P. A. Perris, 88 Poplar Cres- 
cent, Stiiplev, W. Yorks BD1S 2HH. 



ANYONE FOR CRICKET? 

1 joystick required * Save rjgrne * 4 rr^reh 
sorie? * ia iMwier opiions 

WOP 0SE ARCH 

Grneat fornix game *■ 3€W + w<k<Is in 1u 
M rt n g oi k s * 1 to 4 placers ■* different game 
each raunrf 

RLE-IT 

16.00D rharadErs in 500 liles * rne*iu 
diwen. pnfller vulpul — eaih any 2 

for £6, alii far p&pmc. 
Essie iMngs 50ft p«f pfogtzm. 5enrJ 5je 

DOFTSOFT, is Gurjun Closv 
Upton Poole, Darftftt BH16 5QH 



SEIKOSMA OWNERS. SAE for details 
of Minitex text editor. Cassette £4 inc. 
pp. Slater, 44 Hope Street, Brampion, 
Chestedield S4D iDG. 

RS232 INTERFACES, fully built and 
tested, only plus p&p. Send 

SAE 1or details; 25 Bryn Glas, Thorn- 
hill, Cardiff. Tel: 756a53/69i494. 

SUP ADR AW OUTGUNS THE VEST! 

Now only £4.50, a comprehensive 
graphics package for Dragon 32. 
Keyboard or joysiiek. SteepJesoft, 59 
Oeepfietd Way, Coulsdon. Su rey. 



UPGRADE your Dragon 35 lo 64 K. 
includes hardware, screen inven 
swiloh Basicopy ancf Uiility software . 
Only £55 with rebate for chips nol 
replaced. Libra Home Entertainment. 
307 Edenf ield Road, Gutgate Shopping 
Cenlre, Rochdale, Lflncs. 

DRAGON 32 EDUCATIONAL 
GAMES. A la.ntaslic oiler — two lor Ihe 
price of one: Hangman and Mam s 
Invaders. Both cassette- based. Send 
£5.25 cheque/PO to: D. Wilkinson, 228 
Kenton Lane, Kenton, Harrow HAS 
8HW. 



DRAGON 32 BUSINESS SOFTWARE 

DATABASE. Can be used 1o creata a library dI 
inlrjirmatiwi Speoty file tormifts. Enquiry 
amend 'ilo lanmats. Insen. delete and amend 
dala records. Dala. EHanJ) la£irtyM1 afiy ifly. 

C12.M 

REPORT GENCRATOR | needs primer^. GEner- 
alu yu-ir Own reports Irani yuur dalabaue- file, 
IncludE- ar exclude spedlic ilErr s tmlal lields 
gptign. sort pn gny <ey £7. 35 

Belli programs are; twnpietely menu driven 
and user Iriendly. 

SAVE £3 AH 0 HA VE BOTH FOR £17. 90. 
H. Vain Eraddar, 72 Barry Hil l Lane 
Manslieldl, Nqtrs. 



GRAPH DRAWING- All hi-res, fnendly 
menu -driven program. Redefined 42- 
character screen. Linear and logarith- 
mic scales. Multiple and partial plots. 
Regression analysis. Two screen 
dumps (Epson). Full rescalirtg and data 
ffdiliny 'scihties plus instruction manu- 
al, £6. M. Symes, 40 East Drive, 
Carshafton, Suney. 

HI-RES ARCADE graphic design 
pack. 160 grids. 12 memory maps, sIk 
pixel maps, expansion maps, £2.50. 
Cheques/POs to J. Scott, 6 Meadow 
View, Glaelonbury, Somerset. 



WONDERING ABOUT 
MACHINE CODE? 

Then this for you 1 We qlfer you □ ISA, 
iYji compKtle mod ri .^iJyurrir.: .<-■ pl.js 
aur 'MACHINE OODE PROGRAMING' 
booklet — a simple but thorough intro- 
duclion to the eubjed which, combined 
wish our e-a&y ^radical n.c rouiirses on 
(ape, will have you writing games in no 
lime — PLUS M'C EXEC which will 
Auto-srsil ygur m>^c programg- on loading . 

The whgie paeKfrg* E7 
CHSA «r>d EXEC alone £S 

WARM SOFT 

44 Balfour Road. Wilmer. E>a?l. Henl 



JOIN Ihe ' Slough Dragon Poslal Us- 
ers Group " Free to join! Exchange 
software. Write lo J. H. Griffin, 1 
Garrard Road, Britwell Estate, Slou9h h 
BucKs h or phone Tom on Slough 
24924. 

COVERS. Dragon 32 high quality vinyl 
covers with lead terminal cut-outs. 
8*nd £2.95 to Warwick Tim, Unit 4, 
Hudbutt Road, Bealhcote. Leamington 
Spa. 

PLAY POSITION AIL Simple lo play 
(difficult to master) board garne. 
Agains-t the clock or try lo outsmart the 
Dragon. Colourful Hi-res graphics. Also 
Scuad (Conned 4 type game) Bolh 
only £5. PO/cheque to; HF, 1 Vicloria 
Road, Mam, Mancnesier. 

FAST SCREEN DUMP to Epson RX 
80 etc, versatile rrVc basic program 
gives pmode 4 copy (positive nr nega- 
tive image) in under 1Vfc minutes. Cas- 
sette plus lull instrudions, £4,95. To; T. 
Salter, 9 MalnuJts Close. Wordslay, 
Slounbridge, W. Midlands. 



DRAGON 32 n many programs, joy- 
slicks. One year old, £150. Tel: 02404 

BACK IT UP. Two machine code 
programs to copy all Dragon machine 
code programs, including aulo-njn 
programs, Cassette £3.50, listing 
£1.75 from T. Collins, 51 Magdala 
Street. Belfast BIT 1PU. 

THREE-IN-ONE GAMES CASSETTE. 

Pakman, Connekt 4, Championship 
Darts. No joysticks needed. Send 
£3-50 10 J. Fenton, 10 Ashlar Close, 
Chell, Stoke-on -Trent ST&6UP. 

DRAGON 32, Make your Basic or 
machine code programs auto-run and 
display graphics whilst loading, £3.95. 
SAE to Impsoft, 53 Clarfcnddr; Way. 
Cn siehurst, Kent. 



DRAGON 3^4 SOFTWARE 

Games Pack One: 1 Pc crt ;lRaiurRs lull colour 
Hi-rtS Grapnicsf. 2 Hangman rgrpgl g^me tor 
all Ihe Family features Ml colour Hkr5 
<5rapnic^j. Bclh on are tapt . . . Price 
£1,19, Listing servHJfi pries 2p par linfr. 
Minimuffl cftarpe £l 00 &end chflrjue^PD's 
ig: P. PbhIs, bb Poplar Crete nil, Hnt 

YvrfcEhlrs B01 A2HH. ^ 

DUMP TEXT to CGP 115 printer. 
Anything on text screen, tables, charts, 
etc. quickly printed. Full explanation of 
operation and how to incorporate into 
your programs. Send £2 1 sop postage 
to P. Mellon, 126 Blakestown, Clonsil- 
la, Dublin 15 

PRINT THAT PICTURE. Dragon lo 
Acorn/Seikosha QP10QA, Tandy 100/ 
1 20/200, fast machine code, £$. Dis- 
assembler to screen or printer. ASCII 
and hex, in Basic, £5. As above in 
relocatable machine oode, £5.S5. ASP, 
6 Monks Leys Terrace, Lincoiln LN£ 

2 LISTINGS FOR £11 Send cassette. 
£1 and s.a.e. to 34 Larklields, North- 
tleet. Kent. 



ULTIMATE FLIGHT SIMULATOR. 

Send £7.50 to K. Gorrirvge, College 
Software. 62 Longlands Hoad. Sidcup, 
Kent DA 15 7LR. Part machine code 
program Quick delivery. 



HORSE RACING ANALYSIS BY 
COMPUTER RATING METHODS 

Eb like ttti Pvolus^onaJs, do your o^n 
RATINGS, wrtti -real canf denes MitiEn yau u£u 
thns unique "METHOD" Them's npfhinrj ta 
heal A, so, IT'S GOT m BE YOUfl BEST euET 
AIed included in Ihis uruqya- packa^ft is a very 
sic^sslul nnc snsv Methgd fr>r findinnj Ihe 
most consistent "HORSE TO FOLLOW ' pius- 
a superb Siakmg Plan. flflTHmrjer, you're 
ngEhing tn Inse bin" a la! ta gain wlwri you 

knm -HtlW". 
■SuitaUe tor bolh FLAT 1 N-Tl and supped on 
m cassatta. Don't delay, writs today fcr 
tyrlr^r mlprnaliun loaflel enclosing SAE Id 
CRM H, Lingdale Piece, He-Man Ay-cMIFe, 
Darlirtplon, fid. DUftlim, DlS IPX 



AND NOW . . . 

ATTRACTIVE CUSTOM-MADE 
DUST COVERS TO Fff YOUR 
DRAGON HARDWARE 

DRAGON 32 

Beige proofed fabric with red taped 
edge, screen printed with Dragon 
DRAGON 64 

Blue proofed fabric wilh grey taped 
edge, screen printed with Dragon. 
DISC DRIVE 

Available in either ol above super 
colour combinations. 

Only £3.50 Inc p/p 

AVAILABLE NOW FROM 
COTS WOLD COVERS, 
6 MIDDLE ROW. 
CHIPPING NORTON, OXON. 
Tel: (OBOB) 41232 



Classified 



WORD ESCAPE 

Cm you r»ea04utt ih* Istlars in this tun 

fiduuahiiri (jfjiiH- wh tf' imurvous *[>clliriy. 

efirecl^nai s&r\se< m&mory and reaction 
time? Cho*c* of dinicu'iv and spuuc 
enawas Lhe gama to played by taffy 
i$arr^rgy#i stm be challenging ier aduiis. 
Full REM statement in help irainee 
programmers. 

Ju5l send i.A to 
GLYNN BROMLEY. STANLEY HOUSE 
STDNEAGE LANE. OUNKERTON 
BATH, AVON 



QUALITY DRAGON LISTINGS 75p 

per 1 copy. Graphics- screen copies, 
sizes 1 1 cms x B cms* 20p, 21 Crn& a IS 
cms, 30p. Cassettes, cheques PQ (In- 
cluding ZOo postage) and requirements 
to: Y. Buller. 3 Walbank Road, 
Armthorpe, Doneaster. T&l: (0302} 
633464. 

COMPUTER PROGRAMS copied 
(cassette: based only). Printed inlay 
cards supplied il required. Minimum 
order 10 ca&sall&s. Price from 44p. 
Tel: MG Copies (MIG Recordings). 
B.nnlwOOrJ 7^375 (24- hour answering 
service). 

DRAGON PRINTOUT SERVICE. 

Send El ,75+ cassette and Sae to: 
AbGfcrombhB Rouse, Town Street, Sut- 
ton Cum Lound Retford. Notts. 



JOYSTICK INTERFACES 

ATARI QUIQKSHOT — Dragon. OrfC, Spec- 
trum, l\m. Dragrjn £9.95 POAfor others. 
COM INC SOON: Trackball Far the Dragon less 
lhan £20 

Trade arKJuirifrS tArefCO^e 
JAT D>EE COniriUKIUTIOHS 
1B?a Wakr31hEe|- 
Pari Talbnt 
West Glamorgan SA1E SLL 
21 -ftauf answering service 



DRAGON H3TEXT. Place texl On (tie 
rii-nss screen wilh this machine utility. 
Failures 3? a 24 d splay, six display 
modes, upper and lowercase, reverse, 
tield and double height characters, £24 
radefinable Characters, £4 95 to: R. 
Thompson. 7 Brindley Way, Sculhajl. 
Midd* UB1 3JN. Te4: (01-571 3610 
evenings. 

CENTRAL HEATING CALCULATOR 
TAPE gives radiator and boiler sizes. 
Melric tape gives areas, perimeters, 
volumes and capacities ol cylinders^ 
cisterns and pipes with imperial to 
melric conversions. Ideal lor business, 
college and school use, £7 each, Dra- 
gon BBC fB} TRS80 III IV. Torwood 
Educational Tapes, 250 Leicester 
Road. Markfield, Leicester. 

UPGRADE your Dragon 32 to &4K„ 
Includes hardware, screen invert 
switch basicopy and utiliry software. 
Only ESS with rebate for chips not 
replaced, Libra Home Enteda nmeni. 
307 Edenf iefd Road. Cutgale Shopping 
Centre , Rochdale. Lanes. 



JOYSTICKS 

DRAGON 
JOYSTICKS 

FULLY PROPORTIONAL 
WITH FIRE BUTTON 
Now only £12.95 
per pair incl. 

+ El p&p 

PERITRON 

21 WOODHOUSE ROAD 
LONDON N12 9EN 



Here's my classified ad. 

(Please write your copy in capital letters 
on the lines below.) 





EO.JO 


I co.eo 


£0.90 - 


£1.00 


Sjl.20 




£1.&D 


LI. -BO 


£2.00 


, E2.20 


£2.4*1 


E2.60 


£2.80 


£3.00 


£3.20 


E3.J0 


E3.BD 


C3-.BO 


L-i OC 


Please continue on $ gepBra:e s^bsK o\ paper 



I make this words, at 20p per word so I enclose £ , 

N 3 m & .. i. i. .. r.T.T.T.T. + l-li. + l + l + l H H !■■■ h- H "■■ ■ ■ .. .. .. .. .. .. .. .. .. ■■ 



Address 



Tele pho n e , „.„...........- 

Please cut out and send l his form to: Classified Department, Dra- 
gon User, 12-13 Little Newport Street, London WC2R 3LD 



A 

Andtek Data Design 43 



B 

Beyond Software.,.. 
Brunton Software ... 



Compusense 

D 

DACC 

DRG Peripherals 

Datapen Microtechnology .... 



5 
40 



13 



44 
47 

32 



Electroanalytical Technology ... 24 



H 

Hewson Consultants 
Hobby Software 
Hot Co- Co 



............. 



I 

Interface Publications 



JCB Micro Systems ... 

Juniper Computing , 



17 

32 
28 



43 



ADVERT INDEX 

L 

MCLothlorien..,., 43 

M 

M & J Software 48 

M ST Consultants 9 

Merlin Microsystems 30 

Microcare 14 

M crodeal 56 

Micro-De-Bug 43 

Monster Software 48 

J. Morrison (Micros) 30 



O 

Oasis Software , 6&7 

Oltrosoft 48 

Orion Software 44 

P 

PSL Marketing.... 22 

Phipps Associates 35 

Premier Publications 50 

Program Factory 10 



Rainbow 35 

Red Rom Data 48 



Salamander Software 


2 


Screens Microcomputers 


48 


Shards Software 


.. 36 


Smith Corona 


20 


South Molton Computers 


48 


Statacom 


44 



pn Products—--.. ... 10 

Tudor Williams 48 



U 

U I ti m ate S oft wa re 48 

V 

Voltmace 55 

w 

Wi nd ru s h M icrosy stem s 44 

Wintersoft 1 1 

Wizzard Software.......,..,..,.,,,,.. 40 
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Competition Corner 



WITH ALL FOOLS DAY nearly on us 
again, it is perhaps appropriate to look at 
some of the ways in which mathematicians 
have attempted to fool each other over the 
years, In each case 1 although the problem 
may appear very complicated, there is, in 
fact, a simple method of finding the 
answer, 

1. Bill and Ben start out si m u Han ecus I y 
from opposite ends of a straight 10-mile- 
long road, walking towards each other, Bill 
walking at two miles an hour and Ben 
walking at three miles an hour. At the 
same time as the men set off, Bill's dog 
runs on ahead until he meets Ben, He then 
turns and runs back to BilL This procedure 
is repeated, with the dog zig zagging 
backwards and forwards between the two 
men until they finally meet. If the dog runs 
at ten miles an hour — and no time is lost 
in changing direction — how far does he 
run in alt? 

2. At 12 noon the hands of a clock lie one 
above the other. When will they next be 
precisely superimposed? 

3. The secretary of the Muddlecombe 
Chess Club was trying to arrange the 
fixture list for the annual knockout cham- 
pionships. There were 97 entrants, who 
were to be paired, the winner of each 
game going forward to the next round, until 
only one player remains as champion. The 
secretary knew that the re would have to be 
a number of byes, but how many matches, 

Prize 

A PRINTER will not only enhance your 
prog ramming skiils but also ad d to the 
range of things you can do with your 
Dragon — and this month DRG Business 
Systems gives you the chance to win one 
of the latest Seikos ha models. 

The printer in question is the Serkosha 
GF500A, worth nearfy £250. This mode) 
prints at 50 characters a second in an 
SO-cofumn dot matrix format on paper up 
to 10 inches wide. Features include 
intermixing of graphic, character and 
double width character modes on a 
single line, printing a copy as well as the 
original and a single command enabling 
a column of graphic data to be repeated 
as many times as you need. 

Rules 

TO WEN the Seikosha printer you have to 
send in the most elegant solution to the 
puzzle. You must show both the answer 
to the competition and how to solve it 
with the use of a Basic program de- 
veloped on your Dragon, As a tiebreaker, 
complete the following sentence in 15 
words or less: "i want to add a printer to 
my Dragon because ..." 

Your entry must arrive at Dragon User 
by the last working day in ApriL The 
name of the winner, and the solution to 
the puzzle, will be published in our jyJy 
issue. You may only enter the competi- 
tion once- Entries will not be acknow- 
ledged and we cannot enter into cor res- 



Win a 
printer 
from DRG 

Answer Gordon Lee to win 

DRG Business Systems prize 

in all, would need to be played? 
4, I have a three- inch cube of wood. By 
making six cuts with a saw I can cut the 
block into 27 smaller one-inch cubes. 
However, is it possible to complete this 
task with a fewer number of cuts if I am 
allowed to rearrange the pieces before 
each cut? Now for the answers: 

1. I hope that you didn't work this out by a 
series of decreasing distances! Bill and 
Ben are approaching each other at a 
combined speed of 5 rnph Therefore they 
will meet in two hours. As the dog nuns at 
10 mph, it will run a total distance of 20 
miles in the time. 

2. In the 12 hours from noon to midnight, 
the hands are one above the other 11 
times. As both hands move at constant 
speeds, they coincide every hours. 
Thus, after noon, they will next coincide at 

pondence discussing the result. 

January winner 

FIRST OF ALL you had to find ail 
five-digit squares in which the third and 
fourth digits are alike, all other digits 
being different. This is to correspond to 
the word "HAPPY". This can be dons 
easily with a program that checks the 
squares of these numbers from 100 to 
316. By putting the square into a string 
the duplication can be tested for. This 
results in just 16 possible values. Now, 
there are just 13 three-digit squares with 
alt digits different, so each possible five- 
digit square shoufd be matched against 
the three-digit squares 

Only those parrs that do not contain a 
common digit are possible because there 
are no tetters common to both HAPPY 
and NEW. For example, the lowest num- 
ber which could stand for HAPPY is 
12936, so only those three-digit squares 
which do not contain a 1 F 2, 6 or 9 can be- 
considered. Thus, only the square 784 
would be a possibility. 

Some of the five-digit squares can be 
totally eliminated. For instance, 24336 is 
not possible as there is no three-digit 
square that does not contain at feast one 
of these digits. Some squares, such as 
63001, have more than one possible 
pair. This number can be paired with 289, 
529, 729 or 784. 

AH possible pairs should be listed for 
values of "HAPPY" and "MEW" We 
now have to find a value for the word 



Answers to Competition Corner, 
Dragon User, 12/13 Little Newport 
Street, London WC2R 3LD 

1 .05 and 27 L Vi 1 seconds. 

3. The east way to answer this problem 
is to realise that every game will eliminate 
oris player, therefore if there are 97 
competitors, all but one of the players will 
need ;u be eliminated, and to do ihis 96 
games will need to be played. 

4. It is impossible to reduce the number of 
cuts by rearranging the pieces. Cutting a 
block in the manner described will produce 
27 smaller cubes, of which one will be 
located in the very centre of the larger 
cube. This one cube wil! have all six of its 
faces newly cut — therefore needing the ' 
minimum of six cuts. 

This months competition question is 
also concerned with cutting cubes of 
wood. I have a number of large cubes of 
wood, each a different size but each an 
exact number of inches along the side, I 
wish to make a quantity of toy bricks for the 
school bazaar by cutting every farge block 
into one-inch cubes. 

Unfortunately, the larger blocks have 
been painted on all surfaces. So I find that, 
after I have completed sawing 1 I have 
some blocks with at least one face painted, 
the rest having all six faces newly sawn. In 
fact, there are equal numbers of painted 
and unpasnted cubes. What is the small* 
est number of smalt cubes that I could 
possibly have, and state also the num- 
ber and sizes of the original large 
cubes? 



"YEAR" that fs to be prime. But, you wilJ 
notice that the three digits represented 
by the letters Y, E and A are already 
determined as they af! appear in the 
other two words. So, taking as an exam- 
ple the patr HAPPY = 12996 and 
NEW=784p the prime represented by 
YEAR must begin with the dkffts 682. 
The final digit can only be a digit which 
doesn't already appear in this set. A 
simple program can be devised to test for 
primes, and f rom this it can be found that 
onEy 6B23 is prime. 

If this procedure is continued down the 
list all possibilities except for seven can 
be efimSnated. However, we are totd that 
the professor included the value ot this 
fast digit R. in order that the probfem 
couid be sofued, if we look at the list of 
seven possibilities, there are four inst- 
ances where this last digit fs a 3, two 
instances where it is a 7, and one 
instance where it is a 9. Therefore, only if 
it was this last case that the professor 
gave as the value for R would a unique 
solution be possible. Therefore the solu- 
tion is HAPPY=13225 (11 S 2 ), 
NEW -784 (28 2 ), YEAR =5839. 

James MacDonald of Luton was one of 
the many to find the correct answer His 
winning tiebreaker suggested that Orbis 
was the right name for a small business 
computer (well fet you know if Dragon 
Data takes him up on this), James will be 
receiving the prize donated by Dragon 
Data itself — a total of 70 software 
packages. 
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Made in England 



DELTA 3d JOYSTICK £10,00 
TWO DELTA 3d JOYSTICKS £19.50 
PLEASE STATE COLOURS REQUIRED 

Price* include VAT and P&P. 




-/St 




Dragon dealers come 
out of your caverns! 

More stockists 
required in some areas. 



'OLTMACE LTD 
PARK DRIVE 
BALDOCK 
HERTS 
SG7 6ED 

Tel: (0462) 894410 



Callers welcome at the factory — Monday to Friday, 
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